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A REGIONAL OFFICES 



Teletype Corporation Product Service and Education Services 



On the following page is a list of Teletype Corporation Product 
Service locations which provide maintenance service and repair 
on all Telet3^e Corporation products. For more information call 
toll free (US 800-323-4226) (IL 800-942-4192) 7:00 AJVI. -4:00 
P.M. CST. 



In addition, Teletype Corporation provides Customer Technical 
Training at its headquarters at 5555 W. Touhy Avenue, Skokie, IL 
in the northwest suburban area of Chicago. The training covers the 
installation, maintenance and repair of all Teletype Corporation 
products. Arrangements can also be made for training to be con- 
ducted at customer-selected field sites. 

For information about class schedules, enrollment, tuition, on-site 
training or any special training needs, please contact : 



Education Services 

Teletype Corporation 

5555 W. Touhy Avenue 

Skokie, Illinois 60077 

Telephone (312) 982-3940 

TLX 25-4051 

TWX 901-223-3611 



TELETYPE CORPORATION 
Skokie, Illinois, U.S.A. 
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PART 1 -- INTRODUCTION 
A. GENERAL 



This Shop Manual is structured to facilitate maintenance and/or repair of Teletype 
Corporation Tetnpest Model 40 Sets and Components. A KDP-RO Set arrangement detail- 
ing the components covered in Parts 2 through 8 is shown here. Part 9 covers 
various set arrangements. Part 10 contains a master numerical component parts list. 



PART 4 
DISPLAY MONITOR 



MANUAL 355 
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MANUAL 355 
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PART? 

CONTROLLER 
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PARTS 
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AND FACILITIES 
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MANUAL 355 
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A. GENERAL (Cont) 



In addition to a knowledge of supplementary information and comprehensive training 
on Model 40 equipment, it will be advantageous to the Shop Manual user to become 
thoroughly familiar with the contents before attempting maintenance or repair. 
The Shop Manual should also be consulted when planning a shop in order to organize 
a most convenient work place, and to assemble the necessary tools, test equipment, 
cleaning and packing materials, and spare parts stock. 

Each part numbered 2 through 9 is prefaced with an index containing a detailed 
listing of section contents as follows: 

A. GENERAL ; Provides a brief description of equipment covered in the section and 
a list of tools and test equipment required for performing all operations contained 
in the section. 

B. SHOP PROCEDURES ; Contains general information relative to "repair of equipment 
covered in the section. Also includes specific information regarding cleaning and 
refinishing, conversions from one arrangement to another, and approved methods 
and materials for packing. 

C. TESTING : Waveform illustrations, diagrams, adjustment and troubleshooting 
section references are provided as supplementary aids to the testing procedural 
text. 

D . TROUBLESHOOTING ; Step-by-step analysis of encountered troubles are supported 
by charts, diagrams, and adjustment section references. In most cases, the 
diagnostic steps should lead the repair person to a particular defective component 
or maladjustment. 

When troubleshooting the controller, the additional diagrams and circuit descrip- 
tions contained in the appropriate Wiring Diagram Package (WDP) , as listed on 
Pages 1-3 and 1-4, B. REFERENCE MATERIAL , will be useful. 

E. ADJUSTMENTS AND LUBRICATION : Contains requirements, instructions, and descrip- 
tive views for each adjustment and lubrication point of the subject component. 

On equipment having interrelated adjustments, particularly the Model 40 Printer, a 
table is included listing any related adjustments for a specific adjustment. The 
related adjustment table should be followed to insure proper equipment functioning. 

F. DISASSEMBLY/REASSEMBLY AND PARTS ; Provides detailed procedures for removing 
and replacing various subassemblies and individual piece parts of components 
covered in Pairts 2 through 9. The sequenced textual instructions are directly 
supported by part numbered illustrations. In addition, a complete parts listing is 
included that contains a brief description of each part along with the page numbers 
on which the part is illustrated. * 

Part 10, Sets, contains additional information and illus tractions relevant to 
interconnecting and placement of cables. 

Part 11, Master Component Parts List, contains a master numerical components parts 
list, excluding general mounting hardware which are listed in the component' parts 
section for each component. 
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B. REFERENCE MATERIAL 

TECHNICAL DATA 

Power Source Requirements 

115 Vac +10% 50/60 hertz connection to most sets is made by using a terminal block 
(No. 10 screws) in the interface assembly of the set. Some sets provide a power 
cord equipped with a three prong plug. Refer to Part 10 for set arrangements. 

Note: When operating from a 50 cycle power source, a pulley change is required 
on the printer, the cassette drives and the flexible diskette drives. 

Depending on set configuration up to six ac outlets with ground connection 
(3 prong) is required. Each cassette drive requires an outlet. On certain set 
configurations, the controller pedestal requires an outlet. The paper winder 
(if supplied) requires an outlet. 

DANGER: SETS MUST BE PROPERLY GROUNDED TO PREVENT SHOCK HAZARD. 



Power Consumption and 


Heat 


Dissipation 










Approx 








Current Draw 


KDP 500 Watts 




1720 BTU/Hr 


4 . 5 Amps 


KD 365 Watts 




1250 BTU/Hr 


3.35 Amps 


ROP 260 Watts 




885 BTU/Hr 


3.15 Amps 


KP 330 Watts 




1130 BTU/Hr 


3.65 Amps 


CD (each) 150 Watts 




367 BTU/Hr 


1.0 Amps 


Environmental Restrictions 







Environmental conditions should be maintained within the following limits to 
avoid damage and provide proper operation. 

Storage or Transportation Operation 

Environmental Condition Min Max Min Max 



Temperature 



-40°F +150°F +40°F +110°F 

Humidity 2% 95% 2% 95% 

Altitude Sea Level 50,000 ft Sea Level 10,000 ft 



Note: As with any device that can be damaged by water, sudden temperature changes 
that cm cause condensation should be avoided. 

Example: A device stored in subzero temperatures will collect frost when unpacked 
in a warm humid room. 
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B. REFERENCE MATERIAL (Contd) 
COMPONENT SPACE REQUIREMENTS AND WEIGHTS 

MONITOR ' 

42 LBS 

CABINET 

(Without Controller) 

25 LBS 




l-.-17-l/2"-H 






24' 




CONTROLLER 
PEDESTALS 




Slotted or 
tops for 
Printers 



PRINTER 
PEDESTALS 



T , 1 



20 






1 13-1/4" r — 

1 i L 



or 27-1/2' 



17-3/8" —- 
— 22"- 



1 

6-3/4" 
i 



PRINTER IN CABINET 

(80- 132-Column Tractor Feed) 

85 LBS OR 108 LBS 



17". 



COPYHOLDER 
2-3/4 LBS 




I— 12"H 



PAPER 
WINDER 
9-1/2 LBS 



■1 7-3/8 "-*| 
-^ 27"- 



PRINTER IN CABINET 
(Friction Feed) 55 LBS 



I*-— 15" J{ 



(f!rr] 



3-1/4' 



[-►— 6"-i^ I 

KEYBOARD 
7-1/2 LBS 



CONTROLLER 
60 LBS 





56 LBS 
40C430, 431, 432, 433, 437, 438 CONTROLLERS 



40C434, 435, 436 CONTROLLERS 
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SUPPLEMENTARY MANUALS 



The following manuals provide important information concerning operation, instal- 
lation and field servicing of Model 40 Sets and Components, The manuals are 
broken down into two categories How to Operate and Installation and Service 
Manuals. Listed below are manuals applicable to the Tempest Model 40 Set Con- 
figuration and the sets that they cover. These manuals may be ordered from 
Teletype Corporation by the titles shown. 

How To Operate Manuals 

The "How to Operate" manuals are oriented toward the operator. The operating 
function and features of the various Tempest Model 40 Set Configurations and 
their access or control by the operator are presented in an easy to understand 
now technical format. 



Manual 



Title 



Equipment Covered 



354 



How to Operate Tempest 
Model 40 



Set Configurations Containing the 
40C430 to 40C432 Controllers (40/8A) 



362 



How to Operate Tempest 
Model 40 ASR 



Set Configurations Containing the 
40C433 Controllers (40/8A) 



370 



How to Operate Tempest 
Model 40 Dual ASR 



Set Configurations Containing the 
40C434/ACW/063 Controller 



405 
413 
445 



How to Operate Tempest 
Model 40/8B ASR 

How to Operate Tempest 
Model 40/8C 

How to Operate Tempest 
Model 40/8A Rugged ized 
Rack Mounted ASR 



Set Configurations Containing the 
40435/AEE/091 Controller (40/8B) 

Set Configuration Containing the 
40C435 

Set Configuration Containing the 
40C430 to 40C432 Controllers (40/8A) 



446 



How to Operate Tempest 
Model 40/8B and 40/8B II 
KDP with Cassette Drives 



Sets Configurations Containing the 
40C437/AEE/091 (40/8B) 
40C437/AEL/106 (40/8B II) 



491 



How to Operate Tempest 
Model 40/8A R0P-KP-KP3 



Set Configurations Containing the 
40C432/AEM/103, 40C433/AEN/104, 
40C438/AEP/105 Controllers 



526 



How to Operate Tempest 
Model 40 /8B I KDP with 
Cassette Drives 



Set Configuration Containing the 
40C437/AEL/106 Controller 



559 



How to Operate Tempest 
Model 40 /8B II KDP with 
Cassette Drives 



Set Configuration Containing the 
40C437/AEL/107 Controller 
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B, REFERENCE MATERIAL (Contd) 

INSTALLATION AND SERVICE MANUALS 

The "Installation and Service Manuals" provide in depth information required for 
set or station assembly, installation and for field troubleshooting and main- 
tenance. The subject includes? 



•Installation 
•Operational Checkout 
•Troubleshooting 



•Adjustments 
•Component Access 
•Routine Maintenance 



The "Installation Manuals" provide information required for assembly, optioning 
and installation of set or station. The "Service Manuals" provide in depth infor- 
mation for operational checkout and in field troubleshooting and maintenance. 



Manual 
353 

358 

363 
371 

404 



408 



414 



Title 

Tempest Model 40 Instal- 
lation and Servicing Manual 

Tempest Model 40 132 Column 
Printer Set Installation 
and Servicing Manual 

Tempest Model 40 ASR Instal- 
lation and Servicing Manual 

Tempest Model 40 Dual ASR 
Installation and Servicing 
Manual 

Tempest Model 40/8B ASR 
With Cassetes Installation 
Manual 

Tempest Model 40/8B ASR 
With Cassettes Servicing 
Manual 

Tempest Model 40 Synchronous 
40/8C Installation Manual 



Equipment Covered 

Set Configurations Containing the 
40C430 to 40C432 Controllers (40/8A) 

Tempest 132 Column ROP Sets (4078A) 



Set Configurations Containing the 
40C433 Controllers 

Set Configuration Containing the 
40C434/ACW/063 Controller 



Set Configuration Containing the 
40C435/AEE/091 Controller (40/8B) 



Set Configurations Containing the 
40C435/AEE/091 Controller (40/8B) 



Set Configurations Containing the 

40C436/ADK/075 

40C436/ADU/095 

40C436/ADN/094 

40C436/ADD/093 

40C436/ADA/092 
Controllers (40/8C) 
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Manual Title 

415 Tempest Model 40 S3nichro- 
nous 40/8C Service Manual 



Equipment Covered 

Set Configuration Containing the 

40C436/ADK/075 

40C436/ADU/095 

40C436/ADN/094 

40C436/ADD/093 

40C436/ADA/092 
Controllers (40/8C) 



447 



Ruggedized Rack Mounted 
Tempest Model 40/8A Instal- 
lation Manual 



Set Configuration Containing the 
40C430 to 40C432 Controllers (40/8A) 



448 



Ruggedized Rack Mounted 
Tempest Model 40/8A Service 
Manual 



Same as Manual 447 



449 



Ruggedized Rack Mounted 
Tempest Model 40/8B and 
8BII ASR With Cassette 
Drives Installation Manual 



Set Configuration Containing the 
40C437/AEE/091 (40/8B) 
40C437/AEL/107 Controllers (40/8BII) 



450 



Ruggedized Rack Mount Tem- 
pest Model 40/8B and 8BII 
ASR With Cassette Drives 
Service Manual 



Same as Manual 449 



492 



493 
527 



Tempest Model 40/8 A 
R0P-KP-KP3 Installation 
Manual 



Tempest Model 40 /8A 
R0P-KP-KP3 Service Manual 

Tempest Model 40/8BI/KDP 
also Tempest Model 40/8B/KDP 
With Cassette Drives and 
403142 Modification Kit 



Set Configuration Containing the 
40C431/AEM/103 
40C432/AEN/104 
40C438/AEP/105 Controllers 

Same as Manual 493 



Set Configuration Containing the 
40C437/AEL/106 Controller 



528 



Tempest Model 40/8BI/KDP 
also Tempest Model 40/8B/KDP 
With Cassette Drives and 
403142 Modification Kit 



Same as Manual 527 



560 



Tempest Model 40/8BII/KDP 
With Cassette Drives Instal- 
lation Manual 



Set Configurations Containing 
40C437/AEL/107 Controller (40/8BII) 



561 



Tempest Model 40/8BII/KDP 
With Cassette Drives Service 
Manual 



Same as Manual 560 
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FACTORY AUTHORIZED SERVICE 



B. REFERENCE MATERIAL (Contd) 



Teletype Corporation maintains a nationwide Product Service Organization to 
serve users of Teletype Corporation equipment. Refer to Pages 1-10 and 1-11 for 
details of services offered and a listing of Service Center locations. 

WIRING DIAGRAM PACKAGE (WPP) LISTING 

The following WDPs covering the component are supplied with the set. 

WDP0435 40P 20-Coluinn Friction Feed Printer 

WDP0453 40CAB202/RA, RO 80-Column Friction Feed Printer Cabinet 

WDP0454 40CAB352/RA, RO 80-Column Tractor Feed Printer Cabinet 

WDP0456 40CAB354/RA 132-Column Tractor Feed Printer Cabinet 

WDP0457 40CAB903 Pedestals 

WDP0458 40K103 Keyboards 

WDP0460 40MN202/RA Display 

WDP0461 40C430/ZZZ/000 Controller Without Cards 

WDP0462 40P201 & 40P202/ZZ 132-Column Tractor Feed Printer Cabinet 

WDP0464 40C431/ZZZ/000 Controller Without Cards 

WDP0465 40C432/ZZZ/000 Controller Without Cards 

WDP0468 40CD101 Cassette Drive (Non-Tempest) 

WDP0469 40C430/AAT/017 Controller With Cards RCMP 

WDP0470 40C431/ABE/026 & 40C432/ABF/027 Controllers 40/8A 

WDP0471 40C430/ABD/025 Controller With Cards 40/8A 

WDP0475 4016AB/001/AB Cassette Drive Set (Non-Tempest) 

WDP0476 40C433/ZZZ/000 Controller Without Cards 

WDP0478 40C433/ACS/059 Controller With Cards Samson 

WDP0479 40P154/ZZ 80-Column Tractor Feed Printer 

WDP0484 40C434/ZZZ/000 Controller Without Cards 

WDP0485 40C434/ACW/063 Controller With Cards TEPxP I 

WDP0488 40C435/ZZZ/000 Controller Without Cards 

WDP0489 40C435/AEB/088 Controller With Cards Samson 

WDP0495 40C435/AEE/091 & 40C437/AEE/091 Controller With Cards 40/8B 

WDP0501 4016RA/001/RA & 4016RB/001/RA Cassette Drives 

WDP0506 6e 

WDP0507 M40 Paper Tape 5 & 8 Level 

WDP0519 40C436/ADK/075 Controller With Cards 40/8C SCO 

WDP0520 40C436/ADU/095 Controller With Cards 40/8C DCC-A 

WDP0521 40C436/ADN/094 Controller With Cards 40/8C DCC-B 

WDPG522 40C436 /ADD/093 Controller With Cards 40/8C MCC-A 

WDP0523 40C436/ADA/092 Controller With Cards 40/8C MCC-B 

WDP0524 40C436/ZZZ/000 Controller With Cards 

WDP0525 40K108 Keyboards 

WDP0542 40C435/AEE/099 Controller With Cards 40/8D 

WDP0546 408828 Modification Kit- 40/8B to 40/8D 

WDP0547 40M103/BC Memory System 

WDP0548 40M803/BC Memory System 

WDP0551 40C434/AEK/101 Controller With Cards TERP II 

WDP0554 40C437/ZZZ/000 Controller Without Cards 

WDP0572 40K109/CAA Keyboard (40/7) 
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WDP0573 Terminal With 40C405 Controller (40/7) 

WDP0581 40C437/AEL/106 Controller With Cards 40/8B1 

WDP0582 40C431/AEM/103 Controller With Cards 40/8AI KP 

WDP0583 40C432/AEN/104 Controller With Cards 40/8AI ROP 
WDP0584 & 

WDP0585 40C438/AEP/105 Controller With Cards 40/8AI KP3 

WDP0587 413330 Modification Kit Clock-Phase Correction 

WDP0592 40C437/AEL/107 Controller With Cards 40/8BII 



TEMPEST M40 SHOP MANUAL 359, 2-1 



PART 2 -- TEMPEST MODEL 40 CASSETTE DRIVE 





INDEX 

A. GENERAL 

1. DESCRIPTION 

2. TOOLS, TEST EQUIPMENT AND MISCELLANEOUS 

B. SHOP PROCEDURES 

1. GENERAL 

2. CLEANING 

3. INSPECTION 

4. MARKING AND PACKING 

C. TESTING 

1. GENERAL 

2. PRELIMINARY CHECKS. 

3. OFF-LINE CHECKOUT PROCEDURE 

4. MONITOR TAPE CASSETTE CHECKOUT. .... 

5. ON-LINE CHECKOUT 

6. CASSETTE TEST PROGRAMS. . . 

D. TROUBLESHOOTING 

1. GENERAL 

2. ERROR ANALYSIS 

3. COMPONENT ANALYSIS 

4. CIRCUIT CARD ANALYSIS (410043) 

- 5. CIRCUIT CARD ANALYSIS (410764). .... 

6. FUNCTIONAL SCHEMATICS 

E. ADJUSTMENTS AND LUBRICATION 

1. GENERAL 

2. ASSEMBLIES 

3. CASSETTE HOLDER ADJUSTMENTS 

4. DRIVE MECHANISM ADJUSTMENTS 

5. 410764 CIRCUIT CARD ADJUSTMENT 

6. CASSETTE DRIVE LUBRICATION. ...... 



PAGE 
3 
3 
4 



5 
5 
5 
7 
8 

11 
11 
11 
12 
21 
26 
29 

40 
40 
44 
47 
53 
57 
86 

93 

93 

93 

95 

106 

110 

111 



359, 2-2 

PART 2 -- TEMPEST MODEL 40 CASSETTE DRIVE CContd ) 

INDEX (Contd) PAGE 

F. DISASSEMBLY/REASSEMBLY AND PARTS 114 

1. REMOVAL AND REPLACEMENT OF UPPER CABINET ASSEMBLY 114 

2. SUBASSEMBLY IDENTIFICATION 116 

3. DISASSEMBLY/REASSEMBLY DRIVE 116 

4. DISASSEMBLY/REASSEMBLY SSI/AC INTERFACE 121 

5. PARTS 135 

6. COMPONENT PARTS LIST 144 



TEMPEST M40 SHOP MANUAL 359, 2-3 

PART 2 -- TEMPEST MODEL 40 CASSETTE DRIV E 
A. GENERAL 

1. DESCRIPTION 

The function of the Tempest Model 40 Cassette Drive is to record (store) and 
retrieve data on a magnetic tape media. The cassette drive accomodates a 
"Phillips" type cassette which conforms with the exception of tape length to the 
proposed ANSI standard for digital cassettes for the purpose of storing data. 
The cassette drive is designed to be used with Model 40 equipment containing a 
C400 or equivalent controller. Transmission of data and control signals between the 
cassette drive and the controller conform to the Teletype Standard Serial 
Interface (SSI), system. The cassette drive has no local controls and functions 
only in response to commands from the associated controller. 

Tape movement is accomplished by means of a synchronous motor and a reel to reel 
drive arrangement wherein the drive (forward) and rewind (reverse) shafts are 
controlled by electromechanical clutches and electromagnetic brakes. 

The cassette drive is designed to operate as a block device. Operation is synchro- 
nous within a block and asynchronous by block. As such, transmission to or £Tom 
the cassette drive may be selected as required by the controller, but once the 
transmission has started the entire block must be transmitted. Tempest applica- 
tions of the cassette drive utilize a 256 SSI word (512 ASCII characters) block 
size. The cassette storage capacity with the 256 SSI word block format i3 500 
blocks or 256,000 characters. 

The cassette drive contains a single control logic circuit card which contains 
all logic required to control the cassette drive. The control logic card of the 
cassette drive receives commands from the controller and translates them into 
the appropriate signals to control the clutches, brakes and the read/write head. 
The control logic card interprets the input from cassette-in-place and write 
inhibit switches and the BOT photo sensor and translates them into the proper 
signals to the controller. It also provides drive for the BOT sensor lamp and 
the status (Run-Stop) lamp. 

The cassette drive utilizes a single two channel read /write magnetic tape head 
to record and read data on the magnetic tape. Both channels are used during 
either the read or write operations. 

The cassette drive contains a power supply to supply the voltage and current 
required by the cassette drive control logic card. The ac power to the cassette 
drive motor and power supply is controlled by an attendant accessible switch. 

Refer to WDP 0501 for a general circuit description with block diagram and for 
further details of the major component functions. 

The cassette drive is designed for operation with a supply voltage of 115 V ac 
+10 percent 50 or 60 hertz +5 percent. Operating power is 105 watts and heat 
generation is 367 BTU per hour. When operating on 50 hertz power, a pulley 
change is required at the cassette drive motor. 
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A. GENERAL (Contd) 

2. TOOLS. TEST EQUIPMENT AM) MISCELLANEOUS 

Tools 

The tools listed below are supplementary to common types such as pliers, screw- 
drivers, wrenches, etc and may be procured locally or ordered from Teletype Cor- 
poration. 

NOTE : When ordering parts, prefix each part number with the letters "tp" unless 
otherwise specified. 

Description Part No . 

•Pull Spring Hook 75765 

•Nut Driver Wrench 1/4 Inch ^9954 

•Nut Driver Wrench 5/16 Inch 89955 

•Nut Driver Wrench 3/16 Inch 125752 

•Terminal Extractor 182697 

• Allen Wrench 0.050 Inch 104457 : 
•Allen Wrench 0.078 Inch 110271 

• Ruler 6 inch 95960 
•Gauge (Brake and Clutch Gap) 406130 
•Wrench, Drive (402274/402275 Drive Hubs) 406131 
•Soldering Iron, Weller Model W-MCP-750 With MP2C Tip, 

or Equivalent (Procure Locally) 

• Desoldering Tool, EDSYN Model MMS005 Soldapullt®, 
or Equivalent (Procure Locally) 

Test Equipment 

The following equipment or equivalent is required for testing, troubleshooting 
and adjusting the cassette drive. 

• Volt -Ohm-Millimeter, T?:iplett Model 630 APL 
•Digital Multimeter, Fluke Model 8100A 
•Oscilloscope, Tektronix Model 7904 E/W: 

2 -- 7A16A Single Trace Amplifiers 

1 -- 7B70 Time Base Unit 

2 -- RXIO Circuit Probes 

•High Voltage DC Breakdown Tester, Slaughter Company Model 108-2. 5MW 

• Tempest Model 40 KDP Set E/W 40C433/ACS/059 
•Cassette Drive Program 

The test program used with a C400 controller provides a 38 step program for 
recording, reading and verifying approximately ten million characters on 
a block by block basis. 
The Cassette Drive Test Program is available from: 

Teletype Custom Systems Division 

5555 Touhy Avenue 

Skokie, Illinois 60677 

312-982-2000 

•Cassette Drive Test Program - CP10.006 

•Modified 410504 Circuit Card With Cassette Tape 
•Loader EPROMS - CPIO.006.010 
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Miscellaneous 



Grease -- 145867 (4 ounce can) or 143484 (1 pound can) 
Oil -- 88970 (1 quart can) 

Degreaser (Freon TF) -- 337449 (6 ounce aerosol can) 
Tape Head Cleaner -- 337401 (6 ounce aerosol can) 



B. SHOP PROCEDURES 



1. GENERAL 



This section details the cleaning, refinishing and inspection procedures to be 
followed prior to testing and troubleshooting the cassette drive. In many cases, 
careful inspection will save later troubleshooting by revealing broken or 
loose connections, damaged components, possible short circuits, etc. 

Refer to Page 114 F. DISASSEMBLY/REASSEMBLY AND PARTS whenever detailed infor- 
mation on removing cassette drive components is required. 

The packing materials detailed in this section are designed for protection - 
against damage from rough handling in shipping. 

2. CLEANING 

Immersion type cleaning is NOT recommended for the cassette drive. 



CAUTION: 



AVOID THE USE OF HARSH OR ABRASIVE CLEANING AGENTS OR SOLVENTS 



WHICH COULD SCRATCH OR DAMAGE THE EXTERNAL SURFACES OF THE CASSETTE DRIVE CABINET. 
Exterior 



Remove upper cabinet assembly. 




40CAB102RA 
CABINET 



Clean all surfaces as follows: 

0Wipe with soft cloth moistened with 
water and wrung almost dry. 

©When necessary a very weak solution 
of mild detergent may be used to 
remove stubborn dirt, grease, or 
finger prints. 

©Vacuum louvers in rear of cabinet 
to remove all dust. 
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B. SHOP PROCEDURES (Gontd) 
2, Cleaning (Contd) 
Interior 
Remove cassette if present from drive mechanism before cleaning is started. 

© Clean drive mechanism by using a vacuum, brushing or wiping away dust and 
foreign material . 

CAUTION : EXTREME CARE SHOULD BE EXERCISED WHEN CLEANING IN THE AREA OF THE 
TAPE READ/WRITE HEAD TO PREVENT DAMAGE TO THE HEAD PARTICULARLY SCRATCHES OR 
DENTS ON THE TAPE HEAD POLE PIECES. 

® Clean mating surfaces of the armature and rotor faces; place a small piece of 
paper saturated with 337401 recording head cleaner between the armature and 
rotor faces of each clutch assembly; apply pressure to each face; withdraw 
paper from between the armature and rotor. Repeat for each pole face until 
the withdrawn paper is clean. 




®i Using 337401 recording head cleaner and a cotton swab, clean the tape head, 
hub drivers and cassette locating pins. 

©Check 403238 tape cleaner, if dirty replace 
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3 . INSPECTION 



Interior 



a. Check that the motor drive belt and the "0" ring are present and free from 
cracks and are not frayed. 

b. Check that all three pullies and both armatures turn when motor is turned by 
hand at fan end. (Turn clockwise as viewed from fan end.) 



"O" RING BELT 




ARMATURES' r^ J^,9I25r rp ^.Vol^ns 

DRIVE BELT (143307) 

c. Check that power supply fuse is present, not blown and correct value 
(0.6 amp SL-BL). 

d. Check that plug PI, P2, P4A and P4B are fully seated in their respective 
connectors on the 410764 control logic circuit card. Connectors are under 
the cassette drive base plate ^ 




e. Remove cassette if present. 
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B. SHOP PROCEDURES (Contd) 



3. INSPECTION (Contd) 
Interior (Contd) 

f. Check that the tape load connector 
is fully seated in the tape head 
and is orientated in the correct 
direction. 



Identification 
mark on this side. 




4. MARKING AND PACKING 



Packing 

Factory-type packing may be duplicated by ordering material shown below and apply- 
ing as follows. PK designated items should be ordered from Teletype Corporation. 

Qty . Materials Required 

Corrugated Carton 
Corrugated Carton 
Comer Details 
Detail A 
Detail B 
Plastic Bag 
Labels 

Tape (as required) 
Tape (as required) 
Tape (as required) 

(1) Carefully turn set upside down. Apply a strip of 21480PK tape on either 
side of unit base. Each tape strip must overlap both the base and cover 
side plate, as shown. Turn set right side up. 

(2) Apply two bands of 21632PK tape around set as shown. Apply a third strip 
of tape across top and front of set to hold lid down. 

(3) Place set in a 23457PK plastic bag. Leave line cord extended outside 
of bag. 



1 


10774PK 


1 


9861PK 


8 


28278PK 


1 


28218PK 


1 


28218PK 


1 


2345 7PK 


2 


27643PK 


- 


21719PK 


- 


21632PK 


- 


21480PK 
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(4) Position a 28218PK Detail A on right side of unit and a 28218PK Detail B 
on left side of unit as shown. Position line cord on top of unit. 

(5) Form a 9861PK carton. Close and seal bottom flaps with a strip of 21719PK 
tape applied at the center seam and extending at least three inches up 
the sides of the carton. 

(6) Place set and details in the carton. Close and seal top flaps of carton 
as outlined in Step 5. Apply a 27643PK label to upper left hand portion 
of top of carton. 

(7) Form a 10774PK carton. Close and seal bottom of flaps with three strips 
of 21719PK tape. Apply tape to center and end seams. 

(8) Secure a 28278PK detail to each of the four bottom comers of the inner 
carton by means of the pressure sensitive tape on each detail. 

(9) Place carton and details in the outer carton. 

(10) Position a 28278PK detail on each of the four top comers of the inner 
carton. 

(11) Close and seal top flaps of carton and seal as indicated in Step 7. 

(12) Moisten and apply a 27643PK label to upper left hand portion of top of 
carton. 



Apply a strip of 
21480PK tape on either 
side of cabinet, as shown. 




Bottom of cabinet. 
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B. SHOP PROCEDURES (Contd) 
4. MARKING AND PACKING (Contd) 
Packing (Contd) 



See Operation 5. 



28218PK DETAILS 
PLASTIC DETAIL 



2821 8PK DETAIL A 
PLASTIC DETAIL 




9861PK 
CARTON 




9861PK 



28278PK 
(Typical 8 Places) 



10774PK CARTON 
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C. TESTING 



1. GENERAL 



Testing of the Tempest Model 40 Cassette Drive Units is accomplished with the 
cassette drive(s) connected as part of a Tempest C400 Station. The test is 
performed in two stages: 

(1) Off-line/on-line checkout, 

(2) Functional test using the Teletype Custom Systems Division CP10.006 
Cassette Test Program. 

Each test procedure should be performed from start to finish with no omissions. 

Whenever the cassette drive fails a particular test, refer to Page 2-40, 
D. TROUBLESHOOTING and/or Page 2-93, E. ADJUSTMENTS AND LUBRICATION to locate the 
trouble. After the trouble has been located and corrected, repeat the test that 
disclosed the trouble and if found OK, resume testing from that point. 

NOTE : When ordering replaceable parts or components, unless otherwise specified, 
prefix each part number with the letters "TP" (ie, TP410055) . 

An operational checkout should be performed upon installation or on trouble calls. 

If the indicated response is not obtained in any step of a checkout procedure, 
repeat the step to make sure that the procedure has been performed correctly. If 
the results are still unsatisfactory, perform the indicated trouble analysis. 

Always perform the checkout in the order given in the chart. 

The trouble analysis steps are based on satisfactory results of all previous steps. 

2. PRELIMINARY CHECKS 

Before turning on any equipment, check the following: 

a. Are all circuit cards and cable connectors fully seated? 

b. Are all fuses in place? 

c. Are all cabinet lids and pedestal doors closed? 

d. Do all printers have paper and ribbon properly installed? 

e. Is the station connected to a properly grounded ac service? 

f. Have the station. options been installed and are they properly recorded? 

g. Prior to applying ac power to the controller, insure that power is 
on to the tape cassette drives and the cassette is in the unlatched 
(cassettes disengaged) position. 

h. Insure that all tape cassettes are properly formatted, each tape 
cassette must be placed in the receive tape cassette drive and the 
erase function performed. The erase function must be performed prior 
to the off-line checkout of the cassette drive. Refer to How to 
Operate Manual 405, Page 19 for procedure to erase cassettes. 
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C. TESTING (Contd) 



3. OFF-LINE CHECKOUT PROCEDURE 



NOTE ; Innnediately when power is turned on, various LED displays will be lighted 
on the opcon depending upon station type and applicable controller. See appropriate 
service manual for operation of particular stations. 



STEP 



PROCEDURE 



RESULTS 



Depress CNTRL MODE key top, 



CURSOR 
POSITION 



CNTRL MODE lamp lights and the 
following message appears on the 
display. 



INDICATES 

POSITION OF 

SEND AND 

RECEIVE TAPES 



INDICATES 
MONITOR TAPE 
IS NOT PRESENT 




6. 
7. 
8. 
9. 
10. 

11. 



CONTROL MODE - - 

Five Level Communication Interface 

Single Message Mode 

Send Tape Block Number 

Receive Tape Block Number 

Monitor Tape Block Number 

List Send Tape Headings 

List Receive Tape Headings 

Monitor Data On Display 

Erase Receive Tape 

Keyboard On Line 

Tape Ports ST=1 RT«2 Mr*3 



Number indicates cassette drive assigned for that function. 

ST = Send Tape 

RT « Receive Tape 

Ml = Monitor Tape 
will appear if no cassette drive is available for that function. 



LOCAL CHECKOUT KDPM^ AND KDPM^ 



Using cursor positioning key 

rn nn ©position 

cursor to the first underline 
to the right of 2. 

©Type an upper case X. 



Cursor moves under direction of 
cursor key. 



X appears, cursor moves one 
space to the right. 
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STEP 



PROCEDURE 



RESULTS 



2 
(Contd) 



Depress LINE FEED key. 



X remains, cursor returns to 
its original position. 




NOTE ; For 
block number 



- - CONTROL MODE - - 

Five Level Communication Interface 

Single Message Mode 

Send Tape Block Number 

Receive Tape Block Number 

Monitor Tape Block Number 

List Send Tape Headings 

List Receive Tape Headings 

Monitor Data On Display 

Erase Receive Tape 

Keyboard On Line 

Tape Port: ST = 1 RT « 2 MT 

^ 

line 5 will contain the current 
for the monitor tape cassette. 



KDPM^, 



Depress CNTRL MODE key. 



Message on screen extinguishes, 
cursor goes to home position. 



Enter a line of "Quick Brown 
Fox". End line with %x« Enter 
several new lines. Enter a line 
of "Now is the time" end with ^T 



X' 



Depress HOME. 
Depress PTR LCL. 
Depress REC TAPE LCL. 
Depress DISP SEND. 
Depress DISP LCL. 



Message appears on display as 
typed. 



Cursor goes home. 

PTR LCL lamp lights. 

REC TAPE lamp lights. 

DISP SEND lamp lights. 

DISP LCL lamp lights. 

Cursor moves across message and 
stops at character position after 
first %x- 

Printer motor starts and qopies 
message. REC TAPE positions 
cassette to next available 
recording block and records 
message. 

When cursor reaches the first 
Etx, DISP LCL will extinguish. 
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C. TESTING (Contd) 
3. OFF-LINE CHECKOUT PROCEDURE (Contd) 



STEP 


PROCEDURE 


RESULTS 


5 


Depress DISP LCL again. 


Cursor moves from present 
position to next ^Tx* Printer 




NOTE: If terminal is optioned 


and REC TAPE copy message as in 




for home on send, the cursor will 


Step 4. 




go to the HOME position and the 






first message will be sent again. 




6 


Depress PTR LCL. 


PTR LCL lamp extinguishes. 




Depress DISP SEND. 


DISP SEND lamp extinguishes. 




Depress REC TAPE LCL. 


REC TAPE LCL lamp extinguishes. 


7 


Depress CNTKL MODE key. 


Prepared message extinguishes, 
and control mode message appears . 


8 


©Using cursor positioning 


Cursor moves under direction of 




key, position cursor over 


cursor control keys. 




X placed in line 2 . 






©Depress SPACE BAR key. 


X is deleted. 




©Depress LINE FEED key. 


Cursor returns to its original 
position. 




NOTE: Rec Tape Block number has changed from 




/OOO to 003 indicating the Rec Tape has recorded 






/ two messages . 


/ ®- /- CONTROL MODE - - / 






ir*^"*s/Five Level Communication Interface / 






-^2^,*.X— ^/ Single Message Mode ( 
/^"^"TTp 000 / Send Tape Block Number / 










4. 003' Receive Tape Block Number / 






5. "??? Monitor Tape Block Number / 






6. __ List Send Tape Headings j 






7. _ List Receive Tape Headings y/ 






8. _ Monitor Data On Display y^ 






9. Erase Receive Tape y^ 






10. ^ Keyboard On Line 


^ 


9 


Depress CNTRL MODE key. 


Control mode message extinguishes, 
and original typed message 
appears . 
Cursor in HOME position. 
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STEP 


PROCEDURE 


RESULTS 


10 


Depress PTR LCL. 


PTR LCL lamp lights. 




Depress REC TAPE LCL. 


REC TAPE LCL lamp lights. 




Depress DISP SEND. 


DISP SEND lamp lights. 




Depress DISP LCL. 


DISP LCL lamp lights 

Cursor moves through messages 
until first ^Tx is reached. 

Printer and REC TAPE copy 
message. 

DISP LCL lamp extinguishes 
when the first ^tx is reached. 




Depress DISP LCL again. 
See Note in Step 5. 


Cursor moves to next Tx> and 
DISP LCL lamp extinguishes: 


11 


Depress PTR LCL. 


PTR LCL lamp extinguishes. 




Depress REC TAPE LCL. 


REC TAPE LCL lamp extinguishes. 




Depress DISP SEND. 


DISP SEND lamp extinguishes. 


12 


Depress CNTRL MDDE key. 


Typed message extinguishes, 
and control message appears 
on display. 


13 


Using the cursor control keys, 
position the cursor over the 
underline next to 7. Type an 
upper case X. 


Cursor moves under control of 
cursor control keys. 

X appears on display. 


INDI 
BLOCK 


Depress LINE FEED key. 

CATES 

NUMBER 

■ - — — 


The control mode message 
extinguishes the REC TAPE 
rewinds and the following 
appears on the display. 


f 


001 THE QUICK BROWN FOX JUMPED 




002 <^=«=<<= NOW IS THE TIME 






003 THE QUICK BROWN FOX JUMPED 






004 HE^<=.«= NOW IS THE TIME 








V J 


IN THAT BLOCK. 




■"' ' ■ ■ ' ■ -^-^ 

FIRST 56 CHARACTERS OF MESSAGE 


NOTE: When listing is complete, alarm will sound once. 
If no messages are recorded on tape, alarm will sound 
once and display will be blank. 
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C. TESTING (Contd) 
3. OFF-LINE CHECKOUT PROCEDURE (Contd) 



STEP 



PROCEDURE 



RESULTS 



14 



Depress SPACE BAR. 



Tape heading listing extin- 
quishes, and control mode 
message appears on display. 



15 



Using the cursor control keys, 
position cursor. 

QTo character space to left of 
Receive Tape Block Number and 
enter an upper case R. 

©Position cursor over X in line 
7 and depress Space Bar. 

©Depress LINE FEED. 



Cursor moves under control 
of cursor control key. 
R appears on display. 

X is deleted from display. 



Cursor returns to its original 
position. REG TAPE rewinds . 

When rewind is complete. 

4. 000 REC TAPE BLOCK NUMBER 
is displayed. 



16 



Using the cursor control keys, 
or CURSOR TAB key. 

(1) Position cursor to underline 
next to 11 in line 11. 

(2) Enter an upper case X. 

(3) Position cursor to 1 
after ST = 1 in line 11. 

(4) Overwrite the 1 with a 2. 

(5) Position cursor to 2 after 
RT == 2 in line 11. 

(6) Overwrite the 2 with a 1. 

(7) Depress LINE FEED key. 



Cursor moves under control of 
the cursor positioning keys. 

X appears on display. 

Cursor moves under control of 
the cursor positioning keys. 

2 appears on display. 

Cursor moves under control of 
the cursor positioning keys. 

1 appears on display. 

Cursor returns to its original 
position in line 1. 



NOTE ; The above procedure has reassigned Cassette 1 as the 
receive cassette and Cassette 2 as the send cassette. 
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STEP 



PROCEDURE 



RESULTS 



17 



Using the cursor control keys, 
or CURSOR TAB key. 

(1) Position cursor to first 
underline in row 6. 

(2) Enter a upper case X. 

(3) Depress LINE FEED. 

INDICATES 
BLOCK NUMBER 



Cursor moves under control 



X appears on display. 

Control mode message extin- 
guishes, and the send tape 
headings are listed. 




THE QUICK BROWN FOX JUMPED 

<-«=«<=HE now is THE time 

THE QUICK BROWN FOX JUMPED 

<«=«<=<<= NOW IS THE TIME 
V ^^ / 

FIRST 56 CHARACTERS OF MESSAGE IN THAT BLOCK, 
When listing is complete, alarm will sound once. 



NOTE: 

If no messages are recorded on tape, alarm will sound once 

and display will be blank. 



NOTE: 



At any time during the listing of tape heading, the 



space bar may be depressed halting the tape heading listing. 
Depressing the space again will start the listings. 

If listing exceeds 24 lines (capacity of display) , listing 
will stop at 24th line. Depressing the space bar will cause 
the next 24 listings to be displayed. 



18 



Depress SPACE BAR. 



The send tape heading listing 
extinguishes, and the control 
message appears on display. 
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C. TESTING (Contd) 
3. OFF-LINE CHECKOUT PROCEDURE (Contd) 



STEP 


PROCEDURE 


RESULTS 


19 


Using the cursor control keys 
or CURSOR TAB key. 

(1) Position cursor over first 
in line 3. 

(2) Enter 001. 

(3) Depress LINE FEED. 


Cursor moves under control of 
the cursor control keys. 

The current block number is 
overwritten with 001. 

Send block number changes 
counting down to 000 and then 
up to 001. 


20 


Depress CNTRL MODE key. 


Control mode message extin- 
quishes and cursor returns to 
HOME position. 


21 


Depress DISP LCL. 
Depress REC TAPE LCL. 
Depress PTR LCL. 
Depress SEND TAPE LCL. 


DISP LCL lamp lights. 

REC TAPE LCL lamp lights. 

PTR LCL lamp lights. 

The SEND TAPE transfers all its 
messages (4) . The display will 
copy to first ^Tx, and DISP LCL 
will extinguish. The printer 
and REC TAPE will copy all 
messages. 

The SEND TAPE LCL lamp will 
extinguish when the message 
transfer is completed. 


22 


Depress REC TAPE LCL. 
Depress Fi'R LCL. 
Depress HOME. 
Depress CLEAR. 


REC TAPE LCL lamp extinguishes. 
PTR LCL lamp extinguishes. 
Cursor goes to HOME position. 
Message is cleared from display. 


23 


Depress CNTRL MODE key. 


Send tape message on display 
extinguishes, and control mode 
message appears. 
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STEP 


PROCEDURE 


RESULTS 


24 


Using the cursor control keys. 

(1) Position cursor over first 
in send tape block number. 

(2) Enter 001. 

(3) Position cursor over under- 
line in line 8. 

(4) Enter an upper case X. 

(5) Depress LINE FEED. 


Cursor moves under control of 
the cursor control keys. 

001 appears in send tape block 
number. 

Cursor moves under control of 
cursor control key. 

X appears on display. 

Send tape rewinds to block 001. 

DISP LINE and DISP LCL lamps 
start flashing indicating 
monitor data on display mode. 


25 


Depress CNTKL MODE key. 


Control mode message extin-* 
guishes and blank display with 
cursor in HOME position is 
displayed. 


26 


Depress REG TAPE LCL. 
Depress PTR LCL. 
Depress DISP LCL. 

Depress SEND TAPE LCL. 


REC TAPE LCL lamp lights. 

PTR LCL lamp lights. 

DISP LCL lamp stays on steady 
DISP LINE continues to flash. 

SEND TAPE LCL lamp lights. 
Send tape transmits all four 
messages recorded on it. 

Printer, receive tape and mon- 
itor copy all four messages. 


27 


Depress REC TAPE LCL. 
Depress PTR LCL. 
Depress DISP LCL. 


REC TAPE LCL lamp extinguishes. 
PTR LCL lamp extinguishes. 
DISP LCL starts to flash. 


28 


Depress CNTROL MODE key. 


Received message extinguishes, 
and control message appears on 
display. 



359, 2-20 



C- TESTING (Contd) 
3. OFF-LINE CHECKOUT PROCEDURE (Contd) 



STEP 



PROCEDURE 



RESULTS 



29 



Using the cursor control keys or 
CURSOR TAB key. 

(1) Position cursor over P in 
line 3. 

(2) Enter an upper case R. 

(3) Position cursor over X in 
line 8, depress SPACE BAR. 

(4) Position cursor to first 
underline in line 9. 
Enter three upper case Xs . 

(5) Depress LINE FEED. 



Cursor moves under control of 
the cursor control keys. 

R overwrites P. 

X is deleted from display. 



XXX appears on display. 

DISP LINE and DISP LCL lamps 
stop flashing and are extin- 
guished. Send and receive tapes 
rewind. *** appear in the 
tape block numbers while 
rewind is completad, 000 
appears in the receive tape 
block number. 000 appears in 
the send block number. 



30 



Using the cursor control keys 
or CURSOR TAB key. 

(1) Position the cursor to the 
underline next to 11 in 
line 11. 

(2) Enter an upper case X. 

(3) Position the cursor to 
the 2 after ST=2. 

(4) Overwrite the 2 with a 1. 

(5) Position the cursor to 
the 1 after RT=1. 

(6) Overwrite the 1 with a 2. 

(7) Depress the LINE FEED key. 



Cursor moves under control of 
the cursor positioning keys. 



X appears on display. 

Cursor moves under control of 
the cursor positioning keys. 

1 appears on display. 

Cursor moves under control of 
the cursor positioning keys. 

2 appears on display. 

Cursor returns to its original 
position in line 1. 



NOTE ; The above procedure has reassigned Cassette 1 as the 
send cassette and Cassette 2 as the receive cassette. 



TEMPEST M40 SHOP MANUAL 359, 2-21 



STEP 


PROCEDURE 


RESULTS 


31 


Using the cursor positioning keys 
or CURSOR TAB key, position the 
cursor to the first underline 
following 9 in line 9. 

Enter three upper case Xs. 

Depress the LINE FEED key. 


Cursor moves under control of 
the cursor position keys. 

XXX appears on display. 

Cursor returns to its original 
position in line 1. REC TAPE 
(Cassette 2) rewinds. *** 
appears in the tape block 
number while rewind is taking 
place. 


32 


For KDPM^ sets, go to 5. On- 
Line Checkout, Page 2-82. 

For KDPM^ sets, to to 4. Monitor 
Tape Cassette Checkout. 





4. MONITOR TAPE CASSETTE CHECKOUT 

The off-line checkout procedure of Part C does not check the operation of the 
monitor tape cassette since the monitor tape cassette (Cassette 3) has no local 
mode of operation. To perform an on-line check of the monitor tape cassette 
drive, two methods are available, depending on system protocol. 

1. METHOD 1 

If the system provides for on-line testing of terminals, a sample test message 
may be sent to the Test Center. After the test message has been sent. Cassette 3 
should be rewound, reassigned to the send cassette and a local send tape to 
display transfer done. The message can then be checked to insure the monitor 
tape correctly copied the sent message. Rewind the tape, reassign Cassette 3 to 
be the receive tape. Perform the erase function on Cassette 3 and then reassign 
Cassette 3 to be the monitor tape cassette. 

2. METHOD 2 



If system protocol does not allow on-line testing, temporarily disconnect the 
terminal from the line by removing the line connections. Add the half -duplex 
strap between terminals 2 and 3 of TBIOI of interface, if it was r^qved during 
installation. For this test, the clear-to-send input must be turned on or 
temporarily remove the 303181 or 303184 circuit card in slot Z4 of the interface 
assembly. Now, the following procedure may be followed to check out the monitor 
tape cassette drive. During this test, the set must be in the manual mod^ of 
operation (POLL/SEL lamp not lit). 
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C. TESTING (Contd) 
4. MONITOR TAPE CASSETTE CHECKOUT (Contd) 

CHECKOUT PROCEDURE 



STEP 


PROCEDURE 


RESULTS 


1 


Prepare a test message on display 
in keyboard-display mode (DISP 
LINE, DISP LCL and DISP SEND lamps 
not lit). Start message with Squ- 
End message with Tx- Home cursor. 


Message appears on display as 
typed on keyboard. 


2 


Depress PTR LINE. 
Depress DISP SEND. 
Depress DISP LINE. 


PTR LINE lamp lights. 

DISP SEND lamp lights. 

DISP LINE lamp lights. 
Cursor moves through message 
and stops at character position 
after ^Tx. Printer motor starts 
and printer copies message. 
Display lamps will extinguish, 
if Option U2 is installed. 
The DISP SEND lamp will 
extinguish if Option Ul is 
installed. 


3 


Depress DISP LINE if lit. 
Depress CNTRL MODE. 


DISP LINE lamp extinguishes. 

Test message disappears from 
display and control message 
appears . 


4 ^ 


Using cursor control keys or 
CURSOR TAB key. 

(1) Position' cursor to the charac- 
ter position to the left of 
the tape block number in 

line 5. 

(2) Enter an upper case R. 

(3) Depress the LINE FEED key. 


Cursor moves under control of 
the cursor positioning keys. 

R appears on display. 

Cursor returns to its original 
position in line 1. ^^^ appears 
in the monitor tape block while 
the monitor tape is rewinding. 
When the rewind is completed, 
000 appears in the monitor tape 
block. 
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STEP 


PROCEDURE 


RESULTS 


5 


Using the cursor positioning keys. 






(1) Position cursor to the under- 
line after 11 in line 11. 


Cursor moves under control of 
the cursor positioning key. 




(2) Enter an upper case X. 


X appears on display. 




(3) Position cursor to the 1 
after ST«1. 


Cursor moves under control of 
the cursor positioning keys. 




(4) Overwrite the 1 with a 3. 


3 appears on display. 




(5) Position the cursor to the 
3 after MT=»3. 


Cursor moves under control of 
the cursor positioning keys. 




(6) Overwrite the 3 with a 1. 


1 appears on display. 




(7) Depress the LINE FEED key. 


Cursor returns to its original 
position in line 1. : 




1 
NOTE: Cassette 3 (monitor) has now been reassigned as the send 
tape and Cassette 1 has been reassigned as the monitor tape. 


6 


Enter block number of test 
message (001 if cassette was not 
used before) in line 3. 
Depress LINE FEED. 


Send tape cassette positions 
to test message. 


7 


Depress CNTRL WDDE. 

Position cursor to the beginning 

of the line after original message. 


Control message disappears and 
original test message appears. 




Depress DISP LCL. 


DISP LCL lamp lights. 
SEND TAPE LCL lamp lights. 




Depress SEND TAPE LCL. 


Test message appears on display 
below original message. These 
messages should be the same, 
except line feeds (=) which 
were sent and stored on moni- 
tor tape are displayed as 
<-i4- =. 


8 


Depress the SEND TAPE LCL key. 


SEND TAPE LCL lamp extinguishes. 




Home cursor. 


Cursor goes to HOME position. 




Depress CLEAR key. 


Both messages are cleared from 
display. 


9 


Depress CNTRL MODE key. 


Control message appears on 
display. 
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C. TESTING (Contd) 
4. MONITOR TAPE CASSETTE CHECKOUT (Contd) 



STEP 


PROCEDURE 


RESULTS 


10 


Using the cursor positioning 
key or CURSOR TAB key. 






(1) Position the cursor to the 
character space to the left 
of the send tape block number. 


Cursor moves under control of 
the cursor positioning key. 




(2) Enter an uppercase R. 


R appears on display. 




(3) Depress the LINE FEED key. 


Cursor returns to its original 
position in line 1. ^^^ appears 
in the send tape block number 
while the send tape is rewind- 
ing. 000 appears in the send 
tape block number when rewind 
in completed. 


11 


Using cursor positioning keys, 






(1) Position cursor to underline 
after 11 in line 11. 


Cursor moves under control of 
the cursor positioning keys. 




(2) Enter an uppercase X. 


X appears on display. 




(3) Position cursor to the 
3 after ST»3. 


Cursor moves under control of 
the cursor positioning keys. 




(4) Overwrite the 3 with a 2. 


2 appears on display. 




(5) Position the cursor to the 
2 after RT=2. 


Cursor moves under control of 
the cursor positioning keys. 




(6) Overwrite the 2 with a 3. 


3 appears on display. 




(7) Depress the LINE FEED key. 


Cursor returns to its original 
position in line 1. 




NQTPJ: Cassette 3 has now been re 
and Cassette 2 has been reassigned 


as singed as the receive i^ipe 
as the send tape. 


12 


Position the cursor to the first 
underline following 9 in line 9. 


Cursor moves under control of 
the cursor positioning keys. 




Enter three uppercase Xs. 


XXX appears on display. 




Depress the LINE FEED key. 


Cursor returns to the original 
position in line 1. The erase 
function is performed on the 

tape in Cassette 2. 



TEMPEST M40 SHOP MANUAL 359, 2-25 



STEP 



PROCEDURE 



RESULTS 



13 



Using the cursor positioning key 
or CURSOR TAB key. 

(1) Position the cursor to the 
underline after 11 in line 11. 

(2) Enter an uppercase X. 

(3) Position the cursor to the 

2 after ST='2. 

(4) Overwrite the 2 with a 1. 

(5) Position the cursor to the 

3 after RT=3. 

(6) Overwrite the 3 with a 2. 

(7) Position the cursor to the 1 
after MT*1. 

(8) Overwrite the 1 with a 3. 

(9) Depress the LINE FEED key. 



Cursor moves under control of the 
cursor positioning keys. 

X appears on display. 

Cursor moves under control of the 
cursor positioning keys. 

1 appears on display. 

Cursor moves under control of the 
cursor positioning keys. 

2 appears on display. 

Cursor moves under control "of 
the cursor positioning keys. 

3 appears on display. 

Cursor returns to its original 
position in line 1. 



NOTE ; Cassette 1 has now been reassigned as the send tape. 
Cassette 2 has been reassigned as the receive tape and Cassette 3 
has been reassigned as the monitor tape. 



Remove the half-duplex strap between terminals 2 and 3 of TBIOI of the interface 
assembly, if it was installed for this test. Replace the 303181 or 303184 
circuit card in slot Z4, if it was removed for this test. Reconnect the signal 
line connections in the interface unit at the rear of the test. 
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5. ON-LINE CHECKOUT 



C. TESTING (Contd) 



To perform an on-line check of the set, two methods are available depending on 
system protocol. 

1. METHOD 1 

If system protocol allows for on-line testing, a sample test message may be sent 
to the Test Center in both the manual and poll/select modes. In the poll/select 
mode, the Test Center must send polling sequences before the set under test can 
send, and selecting sequences before the set under test can receive. 

2. METHOD 2 

If system protocol does not allow on-line testing or if transmission facilities 
to the Test Center are not available, an alternative method called back- to -back 
can be used. 



This method requires the use of another functional KD Set (referred to as te'st 
set) . The test set should be optioned for 8-level ASCII code operation at the 
same baud rate as the set being tested is optioned (Option ZZ). The test set 
should be connected as indicated below. 



Test Set 
TBIOI 



Set Under 
Test 
TBlOl 




Cabling Locally Provided 



In either arrangement, the clear-to-send input must be turned on (+6 V). If no 
clear- to -send input is available, temporarily remove the 303181 or 303184 circuit 
card in slot Z4 of each interface assembly. 
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MANUAL MODE CHECKOUT 

The manual mode checkout must be performed with the POLL/SEL lamp not lit and the 
5-level communication interface not selected (no character X in line 1 of control 
mode) in both the test set and the set under test. 



STEP 



PROCEDURE 



RESULTS 



Locally prepare a test message 
on set under test. 
Start message with '^Ojj and end 
message with ^T^. 



Message appears on display. 



Condition test set to receive 
(DISP SEND and POLL/SEL not lit; 
DISP LINE lamp lit). 



Home cursor on set under test. 
Depress DISP SEND. 
Depress DISP LINE. 



Cursor goes to HOME position. 

DISP SEND lamp lights. 

DISP LINE lamp lights. 

Cursor moves through message and 
stops at character position 
after %x- 

Message is received on display of 
test set. 

If Option Zl (Home on Send) is installed, the cursor will go 



NOTE ; 

to home when the DISP LINE key is depressed. If Option Fl (printer 
on-line required to send) , PTR LINE indicator must be lighted before 
sending will start. If Option HI (monitor tape on required to send) 
is installed, MONITOR TAPE indicator must be lit before sending 
will start. 



Locally copy test message on 
display on receive tape (Cassette 
2) of the set under test. (Refer 
to How to Operate Manual 405 
for procedure.) 

Reassign Cassette 2 as the 
send tape. (Refer to How to 
Operate Manual 405 for procedure.) 

Position send tape to send test 
message. Condition test set to 
receive . 

Depress SEND TAPE LINE. 



Send tape sends test message and 
test set receives message on 
display. 
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C. TESTING (Contd) 



5. ON-LINE CHECKOUT (Contd) 



STEP 


PROCEDURE 


RESULTS 


5 


On set under test, enter control 
mode and place keyboard on-line. 
Type a character X in line 10 and 
depress LINE ifKKD. Exit control 
mode. Condition test set to receive 






Type a test message on keyboard. 


Message will be received on test 
set display. 

NOTE: If Option D2 was selected, 
message will be. copied on set 
under test display also. 


6 


Enter control mode. Delete the 
X in line 10 and depress the 
LINE FEED key. 

Exit control mode. 


■ 


7 


Locally prepare a test message 
on test set. Start message with 
^Ojj and end with ^Orj,. 

Condition set under test to 
receive (DISP SEND lamp not lit; 
DISP LINE, PTR LINE, and REC 
TAPE LINE lamps lit. 






Send test message from test set. 


Display, printer and receive 
tape receive message from test 
set . 

NOTE: Set under test will 
take received- Ox, transform it 
into an EXx, display it on dis- 
play and record it on receive 

tape . 


8 


To aheck receive tape: Depress 
CNTRL MODE. Place an X in line 
7 of control message. 


Control mode message appears. 




Depress LINE FEED. 


Receive tape listing will be 
displayed with first 56 
characters of test message. 
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STEP 


PROCEDURE 


RESULTS 


9 


Depress the space bar. 

Delete the X in line 7. 

Rewind all tapes and reassign 
Cassettes 1, 2 and 3 so that 
Cassette 1 is send tape. Cassette 
2 is receive tape and Cassette 3 
is monitor tape. Refer to How to 


The control mode message 
appears on display. 




Operate Manual 405 for procedures. 





6. CASSETTE TEST PROGRAM , 

Program Description 

The CP10.006 Cassette Test Program consists of a programmed cassette tape and a 
modified 410504 circuit card, which functions to load the program tape into' the 
C400 Controller. 

The parts required for this test are as follows; 

Parts List 

Description 



Part No . 
CPIO.006.004 

CPIO.006.010 

CPIO.006.100 
GPIO.006.101 
TP405403 
TF451003-1 



Programmed Cassette - CD Test Program 
for 40C434 Controller 

M3dified 410504 Circuit Card With Four 
Programmed EPROMS Containing Program 
Tape Loader Program (See Fig. 1.) 

EPROM 

EPROM 

EPROM 

EPROM 
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C. TESTING (Contd) 
6* CASSETTE TEST PROGRAM (Contd) 



CPl 0.006.010 




•CITCUIT CAMO 419804 ANO 4I0S09 
AKC lOCNTtCAL EXCErT TMAT lUS MILL MP 
KESISTORS HIT THROUOM R4S AAC ONLY 
CONTAINED ON 410904 CAffO ASSEMaLT 



•0S4C SC1IEW •-40 (t> 

M0« NUT ••40 (II 
•22«0 LOCKWASNCII (31 



The Basic 410504 Circuit Card Becomes 
CSD Part No. CPIO.006.010 When The 
Following Components Are Added: 



LOCATION 


PART NUMBER 


MLA3 


405403 


MLA8 


451002-1 


MLA9 


CPIO.006.100 


MLB8 


451003-1 


MLB9 


CPIO.006.101 



Fig. 1 

Parts can be obtaiined from Teletype Custom Systems Division. See Page 2-4 for 
ordering information. 

This program functions to : 

Verify the condition of cassette tapes. 

Provide the user with an aid for troubleshooting cassette drives (CD's). 

Two parts CQiiatitute the program. 

Part one is the cassette tape verification stage. Test characters are written 
from controller memory to the tape which is to be verified. The tape is then 
read nine times and compared to controller memory. Word numbers of errored 
words will print out during each read cycle. This test will run approximately 
25 minutes. 

Part two of the test program consists of 38 steps which write and read 
approximately 10 million characters to/from the cassette on a block by block 
basis. Errored blocks will print out and indicate the type of error. 
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The test program will classify cassette tape errors as "soft" errors. It will rerun 
the errored blocks up to nine times. If the error does not clear, the program will 
classify it as a "hard" error. Other types of error messages are as follows: 

Error Printouts 

1. Cassette not in place 

2. Soft error (cassette error). 

3. Hard error (repeated cassette error) 

4. Positioning error (controller could not find marker) 

5. In write mode not received -- disabled! 

6. Two wrong positions -- off until rewritten! 

7. This tape failed at word # 

8. Drive disabled --no SSI or no cassette! 

9. Drive disabled — too many errors! 

10. Tape fails tape test -- drive disabled! 

(Possible response to "REG TAPE LINE" "Y".) 

Part two of this program will run for approximately six hours to complete the 38 
steps one time, unless otherwise terminated. This will give the maintenance 
personnel adequate time to perform cassette drive analysis. 

Table 1 lists the specific test program steps. Steps lA and IB constitute the tape 
verification stage. This test is initiated by depressing the "REG TAPE LINE", '*Y" 
keys on the operator console. 

NOTE: References in this procedure will be to "REG TAPE LINE" key, however, on 
some units containing a 40K108RDF keyboard (Terp System), the depressed key will 
be "NEXT INGOM". In any case, the depressed key should be the eighth keytop from 
the left in the top row of keytops. 

"REG TAPE LINE" "Z" will execute "REG TAPE LINE" "Y" repeatedly. 

Steps IG through 38 are part two of the test program and function on "REG TAPE 
LINE" "Q". 

Any other commands are not releated to this test procedure even if they are func- 
tional. 

Operating the "DISP LINE" ("LOCAL" for Terp) key after the test has begun, will 
stop the test and rewind all cassette tapes. 

One to six cassette drives can be accommodated by the program. When multiple 
drives are used, the drive input port number will print out with the program 
responses. This allows service personnel to relate the printout to the drive that 
caused it. Sample test copy is included in this procedure for the user's reference. 

The user is required to provide one 40C400 Controller for test program use. The 
controller must be reconfigured and optioned as follows. 
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C. TESTING (Contd) 
6. CASSETTE TEST PROGRAM (Contd) 
Test Terminal Configuration 
Arrange the controller circuit cards and option them as shown in Fig. 2. 



CAUTION : BEFORE HANDLING CIRCUIT CARDS, ATTACH A 346392 STATIC DISCHARGE WRIST 
STRAP OR EQUIVALENT. ALSO, ALWAYS TURN CONTROLLER DC POWER OFF BEFORE REMOVING OR 
INSERTING CIRCUIT CARDS. 

CONTROLLER CONFIGURATION 
Arrange Circuit Cards -- Remove Extra Cards 



CARD POSITION 


1 


2 


3 


4 


5 


6 


7 


8 


9 - 


10 


11 


12 



CARD NUMBER 
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CO 
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tH 




T-1 




iH 
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■* 
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Option Switches 
Black Dot - On 



SPB13 


sPBia! 


SPC4| 


SPA2 


SPAll 
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1 


# 
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3 
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■ 4 
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4 


# 


4 
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4 


o 


5 




5 


• 




6 




6 


• 




7 




7 


o 





Fig. 2 

One Model 40 Printer and one operator console (opcon) are required. The printer 
must be optioned for no error character on parity error. Connect the SSI cables 
of these units to the controller as shown in Fig. 3. 

Two additional cassette drives may be connected to the controller as shown in 
Fig. 3. 
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CONTROLLER INPUT-OUTPUT 



x,^^ 



NOT USED. 



■■■■■■N I I I I !■ ■■"■■■■• 



J305 J30e 

INTF2~J100 [Q QJ NOT USED 

J307 j: 



(I/O -OCR) 



PTR"A"~J400- 
(SSI) 

OPCON - J500 
(I/O) 



a 

JSOO 



Q 

J30I 



O- 

J302 



J303 JS04 



zr 



.ACTOINTF1-J201 
•MONITOR "1 "- J900 
■NOT USED 

•NOT USED 



I3Q8 

Q- CD5 - J600 (SSI) 

J3p9 J3I0 

(^ CD6 - J600 (SSI) 



J3II J3i2 

CD2 — J600 — — ' Q Q- —GDI — J600 (SSI) 

J3I3 J3I4 

DCS -JSOO \C) O CD4-J600(SSI) 

(SSI) ''^^ ^^ 



r 



Fig. 3 



Pretest Precautions 

Observe all usual precautions when handling cassette tapes such as never turning 
off ac power when a cassette is running. 

The GPIO.006.004 cassette should have been delivered in the write protect (write 
inhibit) mode. Be sure the write protect tab is up and to the right before using, 
Refer to Fig. 4. 
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C. TESTING (Contd) 

6. CASSETTE TEST PROGRAM (Contd) 

NOTE I Write inhibit tab of CPIO.006.004 cassette program tape must ALWAYS be to 
the right (window uncovered) to prevent destruction of program. 



WRITE-INHIBIT 
TAB 




Fig. 4 

Clean all cassette drive heads before and after testing. Check the 403238 tape 
cleaner and replace if required. 

Double check test terminal cable connections. Fig. 3, and controller card arrange- 
ment and options according to Fig. 2. 

Program Loading 

Remove all cassette tapes, if any, from all cassette drives. 

Turn on ac power to the test terminal. 

Power On Reset (POR) the 40C400 controller by operating its power supply switch to 
the OFF and then ON position. 

Be sure the CP10.006 program cassette is write inhibited. Insert the program tape 
into any qne of the cassette drives which is known to be in good working or<|er. 
Bush the cassette forward to start in the normal manner. The test program will 
load into the controller memory. 

The monitor cursor will appear and the "DXSP LINE" ("LOCAL" for Terp) lamp will 
light if the program has loaded properly. 

If the program did not load properly, repeat the load procedure by power on 
resetting the power supply. 
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When the cassette drive RUN/TEST lamp has gone off, remove the program tape from 
the drive and store away. Never remove a cassette when the lamp is on. 

Load the desired number of drives with casette tapes to be checked. All tapes will 
go thru the normal self test upon loading. A flashing RUN/TEST lamp indicates that 
the self -test has failed. 

New cassettes may not be added after testing has begun. However, any drive may be 
removed from test at any time by disconnecting its SSI cable from the controller. 

Program Execution 

Tape verification. Operator console should now have "DISP LINE" (or "LOCAL") 
lighted. 

Home the cursor (HOME position is fourth line down). Now Clear. 

Depress "REC TAPE LINE" "Y" on the opcon. See below for sample copy 
for explanation of this command. 

Cassette Drive 38 Step Exercise 

Depress "DISP LINE" (or "LOCAL) . Home the cursor and clear the monitor. 

Depress "REC TAPE LINE" "Q". Refer to Page 2-36 for explanation of this command 
and see the sample copy. 

Depressing the "DISP LINE" (or "LOCAL") key during the test will stop the test and 
cause all cassettes to rewind. 

Printout from "REC TAPE LINE" "Y". Only the port number column has meaning at the 
right hand side last four columns. The first column will indicate the number of 
times "REC TAPE LINE" ''Y" has been repeated if "REC TAPE LINE" "Z" has been used 
to do "Y" repeatedly. 

Response to "REC TAPE LINE" "Y" 

Monitor will display "40 CD TEST PROGRAM". 

If tape has no errors, no other printout will occur. 

Monitor will display "TEST COMPLETE" after end of test. 

40CD TEST PROGRAM 
THIS TAPE FAILED AT WORD #000,411 
THIS TAPE FAILED AT WORD #000,411 ^ 
THIS TAPE FAILED AT WORD #001,195 
THIS TAPE FAILED AT WORD #001,195 
THIS TAPE FAILED AT WORD #000,914 
THIS TAPE FAILED. AT WORD #000,914 
THIS TAPE FAILED AT WORD #001,195 
THIS TAPE FAILED AT WORD #000,914 
THIS TAPE FAILED AT WORD #000,914 
TEST COMPLETE 

Printout using "REC TAPE LINE" "Q" when there are no cassettes in any of the 
cassette drives. This sample is included to illustrate the meaning of the columns 
at the right-hand side of the page. The two digits at the extreme right will 
indicate the program step in process during the execution of "REC TAPE LINE" "Q". 



01 


5 01 


01 


5 01 


01 


5 01 


01 


5 01 


01 


5 01 


01 


5 01 


01 


, 5 01 


01 


5 01 


01 


5 01 
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C. TESTING (Contd) 

6. CASSETTE TEST PROGRAM (Contd) 

Program Execution (Contd) 

The next column to the left is the input port number of the cassette SSI cable to 
the C400 controller; Port 6 will correspond to controller SSI connector J310, Port 
5 will correspond to connector J308 etc. The next two three digit numbers to the 
left are the block number and the last column to the left has no significance to 
this procedure. 

PROGRAM STEP NUMBER . 



CASSETTE DRIVE PORT NUMBER 



BLOCK NUMBER 



CD TEST PROGRAM 
DRIVE DISABLED -- NO SSI OR NO GASSTTEl 

DRIVE DISABLED --NO SSI OR NO CASSTTEl 

DRIVE DISABLED --NO SSI OR NO CASSTTE! 

DRIVE DISABLED — NO SSI OR NO CASSTTEl 

DRIVE DISABLED --NO SSI OR NO CASSTTE! 

DRIVE DISABLED -- NO SSI OR NO CASSTTEl 




01 000 000 1 01 

01 000 000 2 01 

01 000 000 3 01 

01 000 000 4 01 

01 000 000 5 01 



01 000 



6 01 



Printout from "REC TAPE LINE" "Q". This sample shows the entire 38 steps of the 
program using a good cassette tape being read from the cassette drive which is 
connected to Port 5 (J308) . Note that the printout indicates that Ports 1, 2, 3, 
4, and 6 are either not being used or have defective drives and/or cassette tapes. 
Also note that the cassette tape ran error free until block 461 during Step No. 36 
At this time an error was detected; when the controller reread the tape the fifth 
time, the error had cleared and the program continued. 
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38 Stfp cxerclac 



Program ;. rt-p no, — 

Orlv« connected co pore no; 



Slock no. 

49CC TEST PBOCRAH 

MIU DISABIID - NO SSI OB NC CASSTTEl 

DIIVI DISABISD - NO SSI OR NO CASSTTEl 

DilVl DlSABirB - MO SSI OB MO CASSTTEl 

DHIVI DISABIID - NO SSI OR NO CASSTTtl 

taiTJ DISABLED - NO SSI OR NO CASSTTl! 

END or STEP 

INO 07 STEP 

END CT STEP 

END CI STEP 

END 07 STEP 

END 07 STEP _ _ _ _ 

END C7 STEP 
END 07 STEP 
END C7 STEP 
IND 07 &TEP 
INO 07 STEP 
END 07 STEP 
INO C7 STEP 
IND C7 STEP 
IND 07 ST-XP 
IND 07 STEP 
END 07 STEP 
IND C7 STEP 
END CI STEP 
IND CT STEP 
IND 07 STZP 
•END 07 STEP 
IND CT STEP 
IND 01 STSP 
IND 07 STEP 
IND C7 STEP 
IND CI STEP 
IND C7 STEP 
END OF -STPP 
IND 01 STSP 
IND 07 STEP 
IND 07 STEP 
IND CI STEP 
■ENDrC7TS"TEP." 

IND or STEP 

SOIT ERROfi 

TL*2TL*3TL+2TL+3Tl+3TL*3TL*3Tl*3Tl*3Tl*3Tl*3Tl*3Tl+3TL+3Tl*3TL*3TL+3Tl-3TL*3T! - 

TL*3Tl*3Tl*3TL*3TL*3TL>3TL*3Tl+3Tl*3Tl*3Tl«-3TL*3TL+3TL*3Tl*3TL+3TL*3Tl-3TL*3Tl* 

Tl-»3TL*3TI.+3TI+3Tl*3TI.»-3Tl*3TL»3TL*3TL-»3Tl»3TL*3TL*3TL*3TL*3TL*3TL*3Tl»3rL'-3?L* 

l*2TL*3TL+3TL*3TL+3TL*3Tl*2TL+3Tl«-3TLv3TL*3TL+3TL>3TL*3TL'*3TL*37L*3TL*3Tl*37L + ? 

TL*3*9*3TL-»'3TL+3Tl+3TL*3TL+3Tl*3Tl+3TL+3Tl-»3TL-»3TL*3TL'3Tl*3TL*3TL+3TL*3TL*.';TL»: 

l*3Tl*3Tl+3TL+3TL+3TL*3Tl+3TL*3Tl+3TL*3TL*3TL-»-3TL+3TL*3TL*3T!,+3TL*3TL>3TL*3TL*3 

n*3Tl*3TL*3TL+3Tt*3TL*3Tl«-3Tl>3Tl + 3 

SOFT ERROR 81 *£l ^^l ? 3e 

IL*3Tt*3Tl*3TL*3Tl+3TL*3Tl*3Tl*3TL*3TL*3Tl*3TL+3Tl*3TL*3Tl*3Tl*3TL*3T:*3Tl*2Tl+; 

ll>3Tl*3Tl*3Tl+3Tl+3Tl*3Tl*3Tl*3Tl+3TL*3TL*3TL*3Tl*3Tl*3Tl*3TL*3TL*3TL+3TLf3Tl»; 

TL*3TL*3TL*3TL*3Tl*3TL*3Tl+3TL*3Tl+3Tl*3Tl*3Tl*3Tl-^3TL>3Tl*3TL*3TL*3TL*37L*3TL«: 

I-»'3Tl*3TL*3Tt*3TL*3Tl*3TL*3TL*3Tl+3TL*3TI.*3TL*3TL*3TL*3TL*3TL*3TL*3Tl*3Tl*3?L*3 

Tl'^3*«*3Tl*3Tl-*3Tl*3Tl*3Tl*3TL*3TI+3TL*3Tl*3TL»3Tl*3Tl*3Tl*3TL + 3TL+3TL*3TL*3TL*: 

I*3Tl*3Tl*3TL^3Tt*3TL*3Tl*3TL*3Tl*3TL>3TL*3Tl<-3TL*3Tl*3TL*3TL*;TL*3TL'^3TL*3Tl*3 

Tl*31L*3TL»3TL*3TI*3Tl*3Tl+3Tl+3TI+3 

SOIT ERROR 91 461 461 5 36 

TL*3TL*3Tl*3TL+3Tl*3Tl*3Tl*3TL*3Tl*3TL*3Tl+3TL*3Tl*3Tl*3Tl*3TL+37l*3TLOTL*37L*:r 
Tl*3TL*3TL+3Tt*-:Tl*3TL*3Tl*3Tl+3TI+3TL*3Tl*3Tl*3Tl*3TL*3TL*3TL*3TL*3TL*3TLf3TL*3 
Tl*3TL*3Tl*3TL*3Tl*3TL*3Tl*3TI.*3n*3Tl*STl*3Tt*3TL-»-3Tl-i-3Tl*3TL+3TL+3TL*3Tl*3TL*7 
l*3Tl*3TL+3TL*3Tl*3TL*3Tl*3TL*3TI*3Tl-^3TL*3TL»3TL+3Tl+3TH-3TL*3TL>3?L*5TL*3TI.»3 
TL*3*a*3TL*3TI*3Tl*3TL*3TL*3Tl+3TI*3TL*3Tl*3TL*3TI+2TL*3Tl*3Tl-^3TL'3T!,»3TL*3TL»3 
l*3TL*3TL*3Tl*3Tt*3Tl*3TL*3TL*3Tl*3TL*3TL*3TL»3TL*3TL*-3Tl*3TL*3TL*3TL*37L«-3TL*2 
•TL*3Tl*3Tl*3TL+3Tl*3TL*3Tl*3TL*3Tl*3 
SOFT IRHOH 01 461 461 5 36 

Il+3TL+3TI*3Tl*3Tl*3Tt+3Tt*3TL-»3TI*3TL*3TL*3TL*3Tl+3Tl*3TI>3TL+3TL+3TL>3TL+3TL«3 

Tl-»3TL+3Tl*3Tl*3Tl+3Tl*3TL*3TL+3Tl»3TL>3TL*3TL*3TL*3TL*3Tl*3TL+3TL>3TL*3TL>3TL*3 

Tl-»3TL+3TL+3TI.*3Tt*3TL*3TL*3TL*3Tl-»3Tl*3Tt*3TL*3TL+3Tl*3Tl*3TL*3TL*3TL>3TL«-27l+3 

l*3TL+3Tl*3Tl+3Tl+3TL+3TL*3Tl*3TL*3TL + 3TL*3TL+3TL+3Tl*3TL»3TL*3TL<-3TL*3TL'-3TL*3 

Tl+3+«*3Tl-»3TL*3Tl+3TL*3Tl*3Tl+37I-'3TL*3Tl+3TL+3Tl*3TL*3TL*3TI*3TL*3TL*3TL-3TL-'3 

I*3Tl*3TL+3TL*3Tl-»3TL*3Tl*3TL*3TT.*3TL«-3Tl*3TL*3TL*3TL*3Tl»37L^37L*3TL»37L*3?L*3 

ll+3Tt*3Tl^TL+3tIi-3iTL±3Tt*3TL+3Tl+3 

IND'OT-'^yTTlC 01 499 499 5 35 

If^D-ffjl-STEP- 31 *99 499 5 37 

IND- C7 "STEP 01 010 010 5 33 
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C. TESTING (Contd) 

6. CASSETTE TEST PROGRAM (Contd) 

CHART 



STEP 



PROCEDURE 



Step lA 



The ASCII characters "+" and "3" are written onto the tape con- 
tinuously over an area equivalent to approximately 520 blocks. 



Step IB 



The tape is then read and each character received by the C400 is 
compared bit by bit to "+" and "3". 



Step IC 



The ASCII characters "+" and "3" are written onto Channel 1 and 
the ASCII characters "T" and "L" are written onto Channel 2. 
There will be 129 SSI words containing +3 on Channel 1 and 129 
SSI words containing TL on Channel 2. In addition, there will 
be two more SSI words on Channel 1, a word containing (New Line- 
ETX) and a block check word. Also, Channel 2 will contain one 
more SSI word (Block No.). The above block of 261 SSI words- or 
522 characters is written onto the tape with "markers". A 
total of 500 blocks are written (0 to 499). 



Step 2 
through 
Step 10 



Read one block at a time. 



Step 11 



The same as Step IC except TL is written onto Channel 1 and +3 
is written onto Channel 2. The blocks are written without 
"markers". 



Step 12 



Read block 490 and then read block 10 



Step 13 
through 
Step 21 



Read one block at a time. 



Step 22 



The same as Step IC. 



Step 23 



The same as Step 12. 



Step 24 
through 
Step 32 



Read one block at a time 



Step 33 



Write with "markers" (TL on Channel 1 and +3 on Channel 2) follow- 
ed by a "REW" and then a READ. This test is performed one block 
at a time. 



Step 34 



Write without "markers" (+3 on Channel 1 and TL on Channel 2) 
followed by a "REW" and then a READ. This test is performed 
one block at a time. 
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CHART (Contd) 



STEP 


PROCEDURE 




Step 35 


Same as Step 12. 


Step 36 


Same as Step 33. 


Step 37 


Same as Step 34. 


Step 38 


Read Block 0, 50, 100, 150, 200, 250, 300, 350, 400, 450, 490, 
451, 401, 351, 301, 251, 201, 151, 101, 51 and 10. 



The following procedure is used to check the outputs of the magnetic tape head 
assembly. The controller should be configured as it was for use with the Cassette 
Test Program. See Fig. 2, Page 2-32 for configuration. After execution of this 
procedure, the controller should be configured in it's original state. The tape 
head checkout procedure utilizes a special cassette tape No. 10.006.020 which is 
available from Teletype Custom Systems Division. See Page '2-4 for ordering 
information. The 410764 circuit card contained in the cassette drive unit must 
be electrically extended from the base to provide access to the components. 
Refer to D. TROUBLESHOOTING , Page 2-40 for further information. 

Observe all usual precautions when handling cassette tapes such as never turning 
off ac power when a cassette is running. 

The CPIO.006.020 Cassette Tape should have been delivered in the write protect 
(write inhibit) mode. Be sure the write protect tab is up and to the right before 
using. 



Turn on ac power to the test terminal. 

Power On Reset (POR) the 40C400 controller by operating its power supply svn.tch 
to the OFF and then ON position. 

Be sure the CPIO.006.020 Program Cassette is write inhibited. Insert the pro- 
gram tape into the cassette drive. Push the casette forward to start in the 
normal manner. The tape should be allowed to run to the end and the check should 
be made only with the tape moving in the forward direction. 

If the program did not load properly, repeat the load procedure by power on 
resetting the power supply. The power supply should also be reset before each 
new check. 
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C. TESTING (Contd) 
6. CASSETTE TEST PROGRAM (Contd) 

With tape moving in the forward direction, check anode of CR16 (with Channel 1 of 
scope), and anode of CR17 (with Channel 2 of scope) for waveform shown in Fig. 5. 
The two waveforms must be in phase within +10 microseconds. If waveforms do not 
meet requirement, replace the 403241 tape head assembly. Refer to F. DISSASSE^fBLY / 
REASSEMBLY AND PARTS for replacement procedure. 

CHECK HERE 
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D. TROUBLESHOOTING 



1. GENERAL 

This section provides troubleshooting methods to be followed in repairing the 
Tempest Model 40 Cassette Drive Units. 

When trouble is encountered in testing a cassette drive, the diagnostic steps and 
corrective measures should be followed to arrive at the trouble source. After 
corrective steps have been verified by successfully repeating the test that dis- 
closed the problem, the testing procedure should be resumed. 

Functional schematics have been supplied in 6. FUNCTIONAL SCHEMATICS of this 
section as an aid to troubleshooting. 

Waveshapes and voltage levels specified for troubleshooting the cassette drive 
logic circuit card are to be checked with an oscilloscope unless stated otherwise. 

Continuity and dc voltage checks specified for troubleshooting are to be made with 
a multimeter. 
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If the cassette drive fails to perform its intended function, the difficulty 
should be analyzed in a logical manner to recognize the source of the problem. 
Above all, make certain it is the cassette drive which is causing the problem 
rather than associated apparatus or electronics. 

Take the time to pinpoint the exact nature of the difficulty rather than just a 
general description. For example, it would be of much more use to be able to say 
that "The brake fails to operate properly" rather than "The unit is failing to 
transmit data paoperly". 

Check to see that all springs are attached and parts mounted properly. No 
adjustment should be changed indiscriminately in an effort to correct a difficulty 
which is not fully understood. Very often this will only result in more than one 
difficulty being present. 

As an aid to troubleshooting, the following list of troubles and remedies are 
intended to serve as a guide in the analysis and correction of difficulties. The 
associated schematic wiring diagrams of this specification are required for ref- 
erence. These remedies are intended for field repair and, as such, will call for 
the most expeditious solution to the problem. For instance, if a clutch fails, 
the immediate solution would be to replace it. 



SYMPTOM 



POSSIBLE CAUSE 



Cassette drive motor does not 1. Loss of ac power, 
turn on. 

Motor runs, but nothing else 1. Interface circuit open. 

operates, self-test is not 

performed. 

2 . No dc power . 



3. Cassette in place or 
file protect switch are 
inoperative. 

Either brake or clutch fail 1. Open coil, 
to operate. 

Either clutch fails to operate 1. Dirty clutch armature 
properly. rotor faces. 

2. Improper clutch adjust- 
ment . 

Either brake fails to operate 1. Dirty armature face, 
properly (usually evidenced 
by slack in the tape). 



Garbling of data in read or 
write mode. 



2. Improper brake adjust- 
ment. 

1. Dirty head or tape. 

2. Damaged tape, ie, wrink- 
led tape or oxide layer 
is scratched. 

3. Dirty tape cleaner. 

4. Faulty belt adjustmentij. 



REMEDY 

Check all fuses and switches 
between 40CD101 and ac source. 

Make sure interface circuit 
is complete. 

Check power source and replace 
faulty portion. 

Readjust switches per E. ADJUST - 
MENTS AND LUBRICATION. 



Replace complete set of faulty 
items . 

Clean faces. 



Readjust clutch per E. ADJUST - 
MENTS AND LUBRICATION . 

Clean armature face. 

Readjust per E. ADJUSTMENTS AND 
LUBRICATION . 

Clean the tape head. 

Use new tape caissette. 



Replace cleaner. 

Readjust "0 Ring" belt and flat 

belt per E. ADJUSTMENTS AND LUBRICATION . 
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SYMPTOM 



POSSIBLE CAUSE 



REMEDY 



Cleaning bobbin fails to 
rotate. 



1. Faulty adjustment 



Readjust bobbin per E. ADJUSTMENTS 
AND LUBRICATION. 



2. Weak flat spring. 



Bend spring per E. ADJUSTMENTS AND 
LUBRICATION. 



3. Weak tension spring. 



Replace spring. 
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D. TROUBLESHOOTING (Contd) 
2. ERROR ANALYSIS 

Table A is provided as a guide for associating errors with likely causes and 
recommends specific areas of the cassette drive to be checked. 

TABLE A 

Errors Caused By Acceleration Problem: 

1. Generally occur in first third of block. 

2. Can result in incomplete block error with more than 
one missing SSI word. 

3. Will usually cause errors on both channels. 

4. Errors will usually change with each reread. 

5. Will not cause character errors with just one or two 
bits incorrect. 

6. If written with acceleration problem, data cannot be 
recovered correctly no matter how many rereads are attempted. 

Errors Caused By Tape: 

1. Can occur an3rwhere in block. 

2. Can occur on one or both channels. 

3. Damaged tape will usually cause incomplete block errors. 
(Even if rewritten, block cannot be recovered correctly.) 

4. Debris on tape will usually cause one character error 
which could be distributed throughout the block. 

5. Blocks written with debris on tape cannot be recovered 
correctly no matter how many rereads are made even if 
debris falls off of tape. 

Errors Caused By Tape Head: 

1. If head has debris on it, incomplete block errors will 
result. (Lost data could be from one or both channels). 

2. If skew adjustment is out, data errors will result 
throughout block. 

3. If mechanical dimensions are out, data errors and in- 
complete blocks will result. 

Errors Caused By Circuit Card : 

1. Generally circuit card errors will result in many or all 
blocks being either written or read incorrectly. 

Types of errors and the manner in which they manifest themselves are listed in 
Table B. The following procedures are recommended for testing and analyzing 
test results. 

The drive in question should be allowed to complete enough steps of the test 
program to allow sufficient data for analysis. 
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The first step of error analysis is to remove the tape from the drive in question 
and verify the tape in a known good drive. If the tape does not verify properly, 
it should be discarded and another properly conditioned tape installed in the 
drive in question. The drive in question should be watched closely because it 
may be damaging tapes. If the tape verifies properly, the drive in question should 
be examined. 

If errors occur on both channels and near the beginning of the block, accelera- 
tion is most likely the cause of the errors. Check the items listed under 
ACCELERATION ERRORS, and also check the items listed under IRREGULAR DATA PATTERN. 

If the errors occur only on one channel, the items listed under HEAD RELATED 
ERRORS may apply. If these items are suspected, replace the 410764 circuit card 
with a known good card. 

If the errors occur anywhere throughout a block and on both channels, check the 
items listed under ACCELERATION ERRORS and IRREGULAR DATA PATTERN. If these items 
are okay, replace the 410764 circuit card with a known good card. 

If the errors are positioning type errors, check the items listed under COAST 
PROBLEMS and CLUTCH PICKUP PROBLEMS. 

If a cassette drive will not verify a cassette tape, check the items listed 
under MOTION PROBLEMS. 

TABLE B 
ACCELERATION ERRORS 

1. Check connections at Berg connector (brakes and clutches). 

2. Check brake gap adjustment (forward and reverse). 

3. Check holdback torque with tension monitor. 

4. Check belt tension. 

5. Check clutch torque. 

6. Check yield spring tension. 

7. Check end play and side to side play of all shafts. 

8. Check brake disc and armature (both forward and reverse). 

IRREGULAR DATA PATTERN 

1. Check end play and side to side play of all shafts. 

2. Check clutch torque. 

3. Check belt tension. 

4. Check yield spring tension. 

5. Check brake disc and armature. 

HEAD RELATED SRRORS 

1. Channel amplitude incorrect. 

2.. Skew (read head outputs out of phase). 

3. Flutter (one channel jittering with respect to other). 

4. Check for wear. 
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D. TROimiiESHOOTING (Gontd) 

2- ERROR ANALYSIS (Gontd) 

TABLE B (Gontd) 

GOAST PROBLEMS 

1. Gheck connections at Berg connector. 

2. Clean clutches and brake disc. 

3. Check polarity of clutches and brakes. 

4. Gheck brake and clutch gaps. 

5. Check resistance of brake coils. 

CLUTCH PICKUP PROBLEMS 

1. Check connections at Berg connector. 

2. Clean clutches and brake disc. ~ . 

3. Check brake and clutch gaps. 

4. Check resistance of clutch coils. 

MOTION PROBLEMS 

1. Check end play and side to side play of all shafts. 

2. Check clutch torque. 

3. Glean clutches. 

4. Check belt tension. 

5. Check head. 

Refer to Section E. ADJUSTMENTS AM) LUBRICATION for adjustment procedures 
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3. COMPONENT ANALYSIS 



NOTE: 



In the following sections, where references are made to specific adjust- 



ments and/or lubrications, refer to E. ADJUSTMENTS AND LUBRICATION for procedures 
Perform repair steps listed in the "NO" RESPONSE DIRECTIVE column in the order 
specified until trouble is corrected. 



ANALYSIS QUESTION 


"YES" PJESPONSE 
DIRECTIVE 


"NO" RESPONSE 
DIRECTIVE 


1. With the Cassette Drive 
power switch in the "ON" 
position, does motor run? 


Go to 4. 


Go to 2. 


2. Is 115 volts available at 
source? 


Go to 3. 


Repair or replace 
voltage. 


3. With motor connector 

removed from ac distribution 
assembly connector, is 115 
volts present at ac distri- 
bution assembly connector? 

FOR P/SvJ \y^^\y^ .^t^^°^ ^^^ 

LINE SIDE^J^^ ^^ ^-^ ]>LINE SIDE 

FMIKTR— r*V-/ N— / V-y^"^FOR MTR 


(a)Disconnect power 
. supply from motor 
connector and 
replace motor. 

(b) Replace connector 


(a)Replace 408598 
SSI/AC interface 
assembly. 

(b) Replace connector. 




4. With no cassette in the 
cassette holder and power 
switch in the "ON" posi- 
tion, is the BOT/EOT lamp 
lit? 


Go to 9. 


Go to 5. 


5. Is power supply fuse "open"? 
Check continuity. 


Replace fuse, recheck. 
Recheck if fuse 
continues to '*blow". 
Recheck power supply. 


Go to 6 . 

■ 


6. Is -12 volts present at 
power supply? Check for 
-12 volts dc between ter- 
minals marked common and -12. 


Go to 5. CIRCUIT 

CARD ANALYSIS. (410764) 


Go to 7. 


7. Is transformer output 

voltage present (approxi- 
mately 31.6 volts ac) 
present between unmarked 
terminals on power supply 
circuit card? 


(a)Go to 4. CIRCUIT 
CARD ANALYSIS. 
(410043) 

(b) Replace 406101 
power supply. 


Go to 8. 
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D. TROUBLESHOOTING (Contd) 
COMPONENT ANALYSIS (Contd) 



ANALYSIS QUESTION 



"YES" RESPONSE 
DIRECTIVE 



"NO" RESPONSE 
DIRECTIVE 



Is transformer input voltage 
present (103 to 127 volts ac) 
between pins 1 and 3 of 
connector P8? 



Replace 406103 trans- 
former. 



Replace 408598 SSI/ 
AC interface 
assembly. 



9. Is RUN (Status ) lamp lit? 



Go to 5. CIRCUIT CARD 
ANALYSIS (410764) 



Go to 10. 



10. Does RUN (Status) lamp light 
when the "Cassette in Place" 
switch is manually activated? 



Go to 13. 



Go to 11. 



11. Is +12 volts dc present at 
power supply? Check for +12 
volts dc between terminals 
marked common and +12. 



Go to 12. 



(a)Go to 4. CIRCUIT 
CARD ANALYSIS . 
(410043) 

(b) Replace power 
supply 406101. 



12. 



With power removed from the 
cassette drive, the cassette 
drive removed from its base, 
and plug P4 removed from the 
J4 connector, is there 
continuity between terminals 
2 and 9 of plug P4? 

POLARIZING PLUG 





-«} 


/^ 


/■ 






u 


D 


D 


a 


D 


D 


D 


D 


D 

(9) 


D 


D 


D 



Go to 5. CIRCUIT 

CARD ANALYSIS (410764) 



(a)Go to 5. CIRCUIT 



CARD ANALYSIS . 
(410764) 

(b)Replace 406111 
cassette in 
place switch. 

(c) Perform switch 
height adjust- 
ment. 



13. Does left drive shaft 

(rewind) hub rotate when 
"Cassette in Place" switch 
is manually activated? 



Go to 18. 



Go to 14, 



14. Doe^ left ^xxvQ. shaft 
(rewind) rotor rotate? 



Go to 15. 



Go to 18. 



15. Is clutch activated when 
the "Cassette in Place" 
switch is actuated? 



Perform pulley and 
shaft end play adjust- 
ment. 



Go to 16 



16. Is clutch out of adjust- 
ment? 



Adjust clutch. 



Go to 17. 
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ANALYSIS QUESTION 


"YES" RESPONSE 
DIRECTIVE 


"NO" RESPONSE 
DIRECTIVE 


17. With power removed from 

cassette drive, drive removed 
from base and the P4B 
connector temoved from J4 
connector is resistance 
between terminals 3 and 8 
of P4B 32 to 50 ohms? 


Go to 5. CIRCUIT CARD 
ANALYSIS. (410764) 


(a) Replace 402271 
clutch assembly. 

(b) Perform clutch 
adjustment. 

(c) Perform pulley 
alignment adjust- 
ment . 


18. Does right drive shaft 
(forward drive) rotor 
rotate? 


Go to 19. 


Go to 23. 


19s Is 0-Ring belt present? 


Go to 20. 


Assemble 0-Ring belt. 


20. Are left drive shaft 

(rewind) pulley and idler 
pulley present? 


Go to 21. 


Assemble missing 
pulley /pul lies. 


21. Are left drive shaft 

(rewind) Pulley set screws 
(2) tight? 


Go to 22. 


Tighten set screws. 


22. Does left drive shaft 

(rewind) pulley bind on 
casting? 


Adjust for end play. 


(a) Replace 403296 
brake assembly. 

(b) Perform brake 
adjustment. 

(c) Perform pulley 
and shaft end 
play adjustment. 

(d) Perform latch 
adjustments . 


23. Is motor drive belt present? 


Go to 24. 


Assemble Belt. 


24. Are right drive shaft (for- 
ward drive) pulley set screws 
tight? 


Go to 25. 


Tighten set screws. 


25. Are motor pulley set screws 
tight? 


Go to 26. 


Tighten set screws. 


26. Does right drive shaft (for- 
ward drive) pulley bind on 
casting? 


Adjust for end play. 


(a)Perform motor 

drive belt adjust- 
ment . 

(b) Perform motor 

pulley adjustments. 

(c) Replace 403296 
brake assembly. 

(d)Perform brake 
adjustment. 
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D. TROUBLESHOOTING (Contd) 
3. COMPONENT ANALYSIS (Contd) 



ANALYSIS QUESTION 


"YES" RESPONSE 
DIRECTIVE 


"NO" RESPONSE 
DIRECTIVE 


26. 
(Contd) 




(e)Perform pulley 
and shaft end 
play adjustment. 

(f)Perform latch 
adjustments. 

(g)Go to 5. CIRCUIT 
CARD ANALYSIS. 
(410764) 


27. With a partially unwound 
standard cassette placed 
wrong side out, is the 
cassette held flat against 
inside surface of the 
cassette holder? 


Go to 28. 


Adjust cassette 
pressure spring. 


28. Is cassette holder properly 
latched? 


Go to 29. 


Adjust latch. 


29. Does the left drive (rewind) 
shaft rotate? 


Adjust "Cassette in 
Place Switch". 


Go to 30. 


30 . When removing cassette 
does latch open too far? 


Adjust latch stop 
screw. 


Go to 31. 


31. Is cassette holder ejected 
from drive mechanism? 


Go to 32. 


Adjust cassette 
holder pressure 
spring. 


32. With the cassette properly 
assembled to the cassette 
holder, did the cassette 
rewind? 


Go to 34. 


Go to 33. 


33. With the cassette removed 

from the cassette holder, do 
both reels rotate freely? 


Adjust "Cassette in 
Place" switch height. 


Replace cassette. 


34. After rewinding, does the 

tape move forward and rewind? 


Go to 36. 


(a) Cassette drive 
not plugged into 
mating equipment. 

(b)Go to 35. 


35. With power switch in the OFF 
position, remove system cable 
from mating equipment con- 
nector and connect it to a 
known good part. Restore . 
power to cassette drive, does 
tape move forward and rewind? 


Replace or repair 
mating equipment. 
Restore Cassette Drive 
to proper configuration. 


(a) Replace system 

cable, 
(b) Replace 408598 

SSI/AC inter- 
face assembly. 
(c)Go to 5. CIRCUIT 

CARD ANALYSIS. 

(410764) 
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ANALYSIS QUESTION 


'*YES" RESPONSE 
DIRECTIVE 


"NO" RESPONSE 
DIRECTIVE 


36. Does tape move forward 

and reverse a second time? 


Go to 38. 


Go to 37. 


37. Does cassette have red tab 
on left side folded back 
so that notch is exposed? 


Go to 38. 


(a)Adjust "Write 
Inhibit Switch". 


38. Does the RUN (Status) lamp 
turn off or flash when 
tape is rewound? 


Go to 41. 


Go to 39. 


39. Is the tape between the 

BOT/EOT sensor tube mecha- 
nism transparent? 


Go to 40. 


(a) Replace cassette. 
(b)Go to 5. CIRCUIT 
" CARD ANALYSIS. 

(410764) 
(c)Replace 406123 

cable assembly. 
(d)Perform sensor 

tube adjustment. 


40. Is the hole in the under- 
side of the sensor tube 
over the BOT/EOT lamp? 


Go to 5. CIRCUIT 
CARD ANALYSIS. 
(410764) 


Perform sensor 
tube adjustment. 


41. Does the RUN (Status) 
lamp flash? 


Go to 42. 


Go to 43. 


42. Remove cassette and place 

in known good Cassette Drive. 
Does RUN (Status) lamp flash 
after moving forward and 
reversing when "Write Inhibit" 
tab is folded back (^ee 
Step 37) or after moving 
forward, reversing, moving 
forward again and reversing 
a second time for "Write 
Inhibit" tab not folded back? 


Cassette bad - replace. 


Go to 45. 


43. With the cassette drive 
connected to a. M40 KD or 
KDP capable of receiving 
from a cassette drive and 
using a cassette previously- 
recorded on the cassette 
drive, can text be sent to 
the display? 


Go to 44. 


Go to 48. 


44. Is text garbled? 


Go to 45. 


Cassette drive good. 
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D. TROUBLESHOOTING (Gontd) 
3. COMPONENT ANALYSIS (Contd) 







"YES" RESPONSE 


"NO" RESPONSE 




ANALYSIS QUESTION 


DIRECTIVE 


DIRECTIVE 


45. 


Replace the cassette used 


Go to 46 . 


Go to 5. CIRCUIT 




in Step 43 with a known 




CARD ANALYSIS. 




properly recorded cassette 




(410764) 




- does garbling still occur? 






46. 


Is the tape cleaner bobbin 


Go to 47. 


(a)Adjust bobbin 




indexed as the cassette is 




latch spring. 




inserted and removed? 




(b) Check bobbin 
ratchet spring 
- requirement, 
(c) Check bobbin 








stepper spring 
requirement, 
(d) Replace taipe 
cleaner, bobbin. 


47. 


Is "0" Ring Belt frayed? 


Replace "0" Ring 
Belt 403289. 


Go to 48. 


48. 


Is tape cleaner bobbin 


Replace 403238 tape 


(a) Check Drive Belt 




dirty? 


cleaner bobbin. 


adjustment. 








(b)Check "0" Rins 

Belt adjustment. 
(c)Clean reeording 

head, 
(d) Clean clutch 

faces . 
(e) Clean brake faces, 
(f) Ad just clutches, 
(g) Ad just brakes. 
(h)Go to 5. CIRCUIT 

CARD ANALYSIS. 

(410764) 


49. 


Does associated display 


Cassette drive good 


(a)Replace System 




indicate Block Number 


- mating equipment 


Cable. 




**^ or QOQ? 


at fault. 


(b)Replace 408598 

SSI/AC interface 

assembly. 
(c)Go to 5. CIRCUIT 

CARD ANALYSIS. 

(410764) 
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4. CIRCUIT CARD ANALYSIS (410043) 



If the repair troubleshooting instructions do not serve to correct the defective 
card, refer to functional schematics in this section for further analysis. 

View of circuit card connection looking from the top of all components. These 
designations are for reference only. 



DIODE 

E * emitter 
C « collector 
B ~ base 



o 

B 



B 



© 




SIDE 



TOP 



Pin callouts for different size circuit packs. 



40 PIN 



28 PIN 



14 PIN 



16 PIN 





Miscellaneous component identification callouts 



'-CZZI 



OPTION 
SWITCHES 





• 


5 

i 


4 
fil 


3 

• 


|i 


5 





DIODE 
ANODE' 



CRYSTAL 



"X 



OATHODE 
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4. 



D. TROUBLESHOOTING (Contd) 

CIRCUIT CARD ANALYSIS (Contd) 

409043 
CIRCUIT BOARD 
2L. 




A2 x-N. C5{3D-I2 
COM 1^ ^^^^ O 
0.6A SL-BL I + 




>QR2V I 



111017 (4) SCREW 

107116 (4) WASHER 

3606 (4) NUT 



.REF. 
DESIG. 


PART 
NO. REQ. 


y 


DESCRIPTION 


QRl 


402201 


1 


REGULATOR, +12V 


QR2 


402204 


1 


REGULATOR, -12V 










R1.R2 


171580 


2 


RESISTOR 470, IW 










C3,C4 


305455 


2 


CAPACITOR, 15 MFD 


C5 


321158 


1 


CAPACITOR, 0.1 MFD 










CRlb4 


312341 


4 


DIODE, IN4004 










Ai-A5 


137471 


5 


POST 












407348 


2 


HEAT SINK 




111017 


4 


SCREW, 6-40X .312 PAN 




107116 


4 


WASHER, STAR 




3606 


4 


NUT, 6-40 HEX. 












409043 


1 


BOARD, CIRCUIT 



407348 (2) 
HEATSINK 



410043 Power Supply Circuit Card 
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'*YES" RESPONSE 


"NO" RESPONSE 




ANALYSIS QUESTION 


DIRECTIVE 


• DIRECTIVE 


1. 


Is 15.8 volts ac (RMS) present 


Go to 2. 


Go to 3. COMPONENT 




at terminal marked A3? 




ANALYSIS. 


2. 


Is +18 volts dc (approximately) 


Go to 3. 


(a) Replace CR1-CR2. 




present at cathodes of CRl and CR2? 




(312341) 
(b) Replace C5. 

(321158) 
(c) Replace CI. 




~ 




(336027) 


3. 


Is +12 volts dc present at 


Go to 4. 


(a)Replace QRl. 




terminal marked Al? 




(402201) 
(b) Rep lace C3. 
. (305455) 
(c) Replace Rl. 

(171580) 


4. 


Is 15.8 volts ac (RMS) present 


Go to 5. 


Go to 3. COMPONENT 




at terminal marked A4? 




ANALYSIS. 


5. 


Is -18 volts dc (approximately) 


Go to 6. 


(a)Replace CR3-CR4. 




present at anodes of CR3 and CR4? 




(312341) 
(b) Replace C5. 

(321158) 
(c) Replace C2. 

(336027) 


6. 


Is -12 volts dc present at 


410043 card is good. 


(a) Replace QR2. 




terminal marked A5? 




(402204) 
(b) Replace C4. 

(305455) 
(c) Replace R2. 

(171580) 
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D. TROUBLESHOOTING (Contd) 
4. CIRCUIT CARD ANALYSIS (410043) (Contd) 



(OfJ 



r 



MOTOR ASSEM.) 
P8 



II6VAC ! 



k^ 



fl)X '2> 



Fl 
Sl-Bt 



^ 



EXTERNAL TO 
410043 CARD 



(A4) 



-I8V0C NOM. 



MOUNTED ON 
407348 H.S. 




MOUNTED ON 
407348 H.S. 

I 1 



C2 
2500: 

32V 



CASEI 



i<31 



QR2 
-I2V 
REG. 



V 



C3 

is::?; 

20V 



C4 
20V 



/r? 



AS 



PI 



(2) 



, *-(2V0C 
< REGULATED 
C.75A 



M. 



< REGULATED 
0.7SA 



Information Notes'? 



1. Terminal designations enclosed in parenthesis are for reference only and are 
not marked on the components. 

2. All resistors are 1/4 watt and all resistance values in ohms, unless other- 
wise specified. 

3. All capacitance values in microfarads unless otherwise specified. 

4. I Indicates Common. 

— Indicates Frame Ground. 



^ 



5. SL-BL 



Indicates Slow Blowing. 



TEMPEST M40 SHOP MANUAL 359, 2-57 



5. CIRCUIT CARD ANALYSIS (410764) 
General 

CAUTION 1 1 TO AVOID POSSIBLE INTERNAL DAMAGE TO THE MOS DEVICES, OR CARD WITH MOS 
DEVICES, DUE TO ELECTRICAL STATIC DISCHARGE BY SERVICE PERSONNEL, THE DETAILED 
PROCEDURES LISTED SHOULD BE FOLLOWED. 

(a) ALL MOS DEVICES SHOULD BE DELIVERED AND STORED IN CONDUCTIVE CARRIERS 
SUCH AS FOAM PADS OR ALUMINUM TUBES . 

(b) ALL HANDLING OF MDS DEVICES, OR CARDS WITH MOS DEVICES, SHOULD BE DONE 
AT A GROUNDED BENCH WITH A CONDUCTIVE FOAM PAD OR AT A LOCATION WHERE THE 
SERVICE PERSONNEL CAN BE MAINTAINED AT GROUND POTENTIAL.* 

(c) ALL PERSONNEL HANDLING MOS DEVICES, OR CARDS WITH MOS DEVICES, MUST WEAR 

A STATIC PROTECTION GROUNDING STRAP ADJUSTED TO MAKE FIRM CONTACT WITH THE 
SKIN AT ALL TIMES. 

(d) MOS DEVICES DELIVERED IN ALUMINUM TUBES OR FOAM PADS MAY BE TRANSFERRED TO 
WORK AREA PAD BY TOUCHING CARRIER OR PAD FIRST, AND REMOVING DEVICES BY 
THEIR PACKAGE (BODY), RATHER THAN BY THE LEADS, IF AT ALL POSSIBLE. 
HOWEVER, THESE DEVICES SHALL ALWAYS BE POSITIONED SO THAT THE LEGS ARE IN 
CONTACT WITH THE FOAM AT ALL TIMES. 

(e) SOLDERING IRONS, TEST, AND INSERTION EQUIPMENT MUST BE GROUNDED. 

*Service personnel are never to be connected directly to ground, but rather 
through a high resistance discharge path of a minimum of 1 megohm where 110 volts 
is present. Use 346392 static discharge strap. 





TO BENCH 
GROUND 




406260 STATIC BAG 



CAUTION 2 ; TO AVOID POSSIBLE INTERNAL DAMAGE TO MOS CIRCUITRY WHENEVER THE 410764 
CIRCUIT CARD IS REMOVED, THE 346392 STATIC GROUND STRAP MUST BE WORN. THE STRAP IS 
NOT TO BE WORN OVER CLOTHING BUT MUST CONTACT THE SKIN TIGHTLY. THE GROUND STRAP 
MUST BE CONNECTED TO GROUND (EITHER "EARTH" GROUND OR FRAME GROUND) VIA ITS 
ASSOCIATED CLIP. 



CAUTION 3 ; TURN OFF ALL POWER OR SIGNAL SOURCES BEFORE REMDVING OR REPLACING ANY 
COMPONENT. 

Grounding Precautions 

The 410764 circuit card contains MOS logic which requires careful handling. If 
the card is not already installed in the unit it should be handled while stored 
in its protective 406260 static bag. 
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D. TROUBLESHOOTING (Contd) 

5. CIRCUIT CARD ANALYSIS (410764) (Contd) 

Before troubleshooting of the 410764 logic circuit card can be undertaken, it 
must be removed from the cassette drive unit and extended away so that it may lie 
flat on a surface which is accessible to the repair person. 

Refer to F. DISASSEMBLY/REASSEMBLY AND PARTS for procedure to remove circuit 
card from cassette drive unit. 

Extender cables necessary for the circuit card are number CPIO.019.000 and may 
be ordered from: 

Teletype Custom Systems Division 
5555 Touhy Avenue 
Skokie, Illinois 60677 
(312) 982-2000 
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403295 
HEAD CABLE 



WHITE 
BLACK 



SHIELD 









-SECURE 

WITH 

312918 

STRAP 



0*" J 

Sip-SHIELD 
-e^ Si|l-ORANGE 



I 



RED 



END VIEW 
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EMITTER 



EMITTER 



BASE 

COLLECTOR 

BASE 
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COLLECTOR 
CONNECTED 
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REF. 
OESIC. 


PART 
NO.REQ. 


T 


ISStatlPTION 


REF. 
DESI6. 


PART 
tlO.REQ. 


\ 


DESCRIPTION 


REF. 
DESIC. 


PART 
MO.REQ. 


s 

T 
Y 


DESCRIPTION 


REF. PART 
OESIC. MO. RED. 


I 

t 
T 


oescription 




WLBl 


4B4239 


2 


OUAO VOlTACe COMP. 


RS1.HS2 






SAME AS ft 39 


cs 


325034 


9 


CAPACITOR, 120PF 


CR23.24 






SAME AS CRl 9 




MLC2 


333388 


1 


QUAD 2-fMPUT NOR 


RS3 






SAME AS R3» 


C6.C7 


40S686 


2 


CAPACITOR, .B5MF0*»o-»0% 


CR2^,26 






SAMfe AS tki^ 




ULC3 


339822 


1 


DUAL J-« FLIP FLOP 


R54 






SAME AS R8 


C8.C9 






SAME AS C5 


CR27 






SAME AS tRli 




ULB4 


402279 


J 


INTERFOtE tOClC 


R55.A96 






SAME AS R26 


C10 


321518 


I 


CAPACITOR. 68PF 


CR28,29 






SAME AS CRl 




Mies 


4eS6B3 


1 


CONTROL LOCIC 


R57.RS8 






SAME AS R2« 


C11.C12 






SAME AS C3 












ul66 


404555 


« 


TIMER 


R59 


327793 


» 


RESISTOR. 18 OHM.Sff. 1/ 


C13 „ 


318921 


1 


CAPACITOR,. 022MFO 


SI.S2 


336470 


2 


STRAP 




ULA7 


337347 


3 


DUAL OF:piAriONAL AMP. 


R68.RB1 


31S9SS 


2 


RESISTOR. 2. 2*:. l/4ir 


C14 


310929 


1 


CAPACITOR. 1.8MF0 


01.02 


32S0T6 


4 


TRANSISTOR. 2NM4i 




MLB7 






SAI£ AS IILA7 


R62 






SAME AS RSI 


C1S.C16 






SAME AS C5 


03.04 






SAME AS 01 




MLC7 






S«Mc «5 IILA7 


!^.R64 






SAME AS Rte 


C17 


346351 


» 


CAPACITOR. 10PF ls% 


05 


337340 


1 


TRANSISTOR. 2N3740A 




MLB8 






SAWf AS KLBl 


R6S.R66 






SAME AS Rlfi 


cie.ct9 






SAME AS C3 


06 


325077 


1 


TRANSISTOR. 2N4355 












RG7.Re8 






SAME AS R16 


C20 


300057 


6 


CAPACITOR, .01MFO±2O% 


07.08 


341638 


i 


TRANSISTOR. 2N3725 












flG3.R70 






SAME AS R16 


C21 


337335 


t 


CAPACITOR. 15MFD 


03.010 


321517 


4 


TRANSISTOR. 2N3642 




U.R2 


315956 


2 


RESIST0e-2-7i:.l/41 


R71.R72 






SAME AS R16 


C22 


315976 


7 


CAPACITOR, 470PF ±20% 


011.012 


323934 


10 


TRANSISTOR. 2N3S65 




B3 


315985 


6 


RESIST0t.S.ir.l/4W 


R73 






SAME AS RI6 


C23.C2S 






SAME AS C5 


013.015 


315930 


5 


TRANSISTOR. 2N3S6e 




fl^ 


328787 


2 


RESISTOf. 12»K.i/4V 


R74 


137438 


t 


RESISTOR. 100 0HM.1/2W 


C24 






SAME AS C20 


014.016 


333241 


4 


TRANSI$t6«).iM46i-S 




)5.R6 


3JS9S7 


5 


RESISTOF.3.3r.l/-H 


R75 


300255 


1 


RESISTOR. 128 0HM.1/2V 


C26 






SAME AS C3 


017.018 






SAME AS 013 




J7.R9 






SAU£ AS R5 


R76 


315960 


1 


RESISTOR. 5. 6K.1/4W 


C27.C29 






SAME AS C20 


019.020 






SAME AS 014 




R8 


320275 


19 


RESISTOt. 10K.1/4V 


R77.R79 


330643 


3 


RESISTOR. 56IC. l/4» 


C29.C30 






SAME AS C20 


021.022 






SAME AS Oil 




iie.Rti 






SAie AS R8 


R78 






SAME AS R4 


C31 


335801 


6 


CAPACITOR. 22PF 


023.024 






SAME AS on 




<12.R13 


315954 


\e 


RESIST0f.l.SK.l74» 


Rse.Rei 






SAME AS R8 


C32 






SAME AS C22 


025 






SAME AS 013 




U3.R20 


315948 


4 


RESISTOR. 108 OHM. 1/4V 


R82 


31S974 


3 


RESISTOR. 3e0IC.t/4W 


C33.C34 






SAME AS C3 


026 






SAME AS 7 




tH.RlS 






SAUc AS US 


R83.R84 


3ai>67 


2 


RESISTOR. 75 OHM.l* 


C3S.C37 






SAME AS C31 


027.028 






SAME AS Oil 




RIS 


315983 


li 


RESISTW.3e)C.l/4» 


R85.R87 


326S99 


4 


RESISTOR. 36 OHM. t/4W 


C3e.C38 






SAME AS C22 


028.03(5 






SAME AS Oil 




117.R18 






SAME AS 88 


R8e.R88 






SAME AS R3 


C39.C4B 






SAME AS C3 


031 


315931 


1 


TRANSISTOR. 2N363e 




fl21 


328785 


1 


RES STOP. 338 OHM. l/4» 


FI89.R91 






SAME AS R8S 


C4t.06 






SAME AS C5 


032.033 






SAME AS 09 




B22 


341666 


1 


RES STOR. WA«I«BLE . tHK 


a9e.R92 






SAME AS R3 


C42.C48 






SAME AS C3 












R23 


315959 


> 


RES ST0fF.4.7r. t/4f 


R93. 10! 


333410 


2 


RESISTOR. 68IC.1/4W 


C43 






SAME AS C31 












R24 


323148 


« 


RtS STOf. ie<.I/4W 


B9<.ft3e 






SAME AS Rt2 


C4^.C4r 






SAME AS C22 




403412 


1 


SOCKET. OIP(40 PIN) 




R2S 


326573 


1 


RES STOf. l.« kEC. 1/4* 


R9S.ft36 


320273 


8 


RESISTOR. 7. SK. 1/4* 


C46.C49 






SAME AS C31 




406068 


t 


SOCKET. DIP (28 PINl 




Q6.R28 


3IS958 


8 


ReSI&TOh.icK.IMW 


R37.a39 






SAME AS R95 


C50 






SOME AS C?? 












R27 






SAMB AS 812 


RiaB.113 






SAME AS R26 


CS1.CS3 


323141 


2 


CAPACITOR. 680PF 


xtaL 


405685 


1 


CRYSTAL, 1.792 MHi 




Rl9 


3^1213 


1 


RESlSTOf.ir.l/^W 


R102 






SAME AS RI2 


C52 






SAME AS C3 












i30.R33 






^AmTaS RS 


R103.104 






SOME AS R95 










A1-A6 


137471 


6 


LUG, TERMINAL 




OJ.R32 


jmsijfl 


3 


ftESiStfife.iCdK.lAw 


R105 






SAME AS R77 




















R34 






SAMt AS 113 


Ria6.129 






SAME AS R8 


CR1.CR2 


197464 


17 


OIOOE. 1N4I48 


Jl 


405690 


1 


HEADER. BERG. 3 TERM. 




Q5.R37 






SAMS AS R13 


nSTMA 






SAME AS R82 


CR3.CR.fl 






SAME AS CRl 


J2 


405691 


1 


HEADER. BERG. 6 TERM. 




R3£ 






SAUr AS li]2 


Riaa.m 






SAME AS R12 


CHS.C«G 






SAME PS Cftl 












R3B 


182180 


1 


RESIST0f.2e8 OHM. l/2» 


Riie.n2 






SAME AS R9S 


CR7 


312922 


1 


OICOE. :SNER. 1N4733A. 5. IV. 1* 


J4 


4061 10 


1 


HEADER. BERG, 19 TERM. 




t39.R« 


35^466 


9 


RESISTOR. I5« . 1/4 W 


Ri:S.117 






SAME AS R8 


CR8 


346713 


1 


OI00E.2Er€ft. IN4746A. Iff;. IW 












-R4r 


194963 


1 


RESISTO*. !?• OHM. 3» 


Riie 






SAME AS R12 


CR9.ia 






SAME AS CRl 




403295 


1 


CABLE. HEAD 




R42 






SAMc AS 816 


R118.121 


320026 


2 


RESISTOR. 3. 9IC.I/4f 


c«n 






SAME AS CRl 




111017 


2 


SCREW. 6-40X. 312 P. HO 




R43 


333413 


} 


flESIST0*.22fK.l/4W 


RllS 






SAME AS R8 


CBJ2 


3.41735 


1 


OIOCE. 2B€R. 1M534E8. 9. 1 V, 5» 




107116 


2 


STAR'ASHEH 




R44 






SAME AS Ra 


Rl2ai22 






SAME AS R8 


CR13. 14 






SOME AS CRl 




3606 


2 


NUT. 6-40 HEX 




■ft4g 


333414 


1 


flESISTn?.27« 1/4W 










CR15.16 






SAME AS CRl 




312918 


1 


STRAP CABLr 




R46 


328786 


I 


RESISTtK 11« l/4» 










CP17. 18 






SAME AS CRl 


1 


409764 


I 


BL'AflO. ETCHED CIRCUIT 




«47.R4e 






SAM£ AS RJS 


C1.C2 


401B82 


; 


CAPACITOR, 2SeMFO«»o 10% 


rHI9 ?3 


312341 


9 


OIOOE. IN 430 4 




144495 


3 


PAD. TRANSISTOR 




)49.R50 






SAMc AS R39 


C3.C4 


40S324 


14 


CAPACIIOft. . JUFO «»o-io% 


CR21.22 






SAME AS CR19 
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4^ 



O 
O 

ft 



§ 

CO 

s 

o 

g 



o 
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TEMPEST M40 SHOP MANUAL 359, 2-61 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



"POR" 
Step 1 . 



Check Cathode of CRll. When power is applied to 
cassette drive, does voltage change from volts 
to +12 volts and slowly back to volts? 









«=(£2TT)=. 



'CATHODE 



Replace C21 with 337335. 
Replace CRll with 197464. 
Replace R62 with 321508. 



Yes 

Go to 2. 



No 



"CIRCUIT VOLTAGES" 

Step 2. Check Anode of CR12. Is voltage level +3 volts dc? 



ANODE 



=itR7k= = 


R-<1 


=j R38 N 





R59 



^CR12 1| =» 



o 



(R39l 
SHI 



Replace CR12 with 341735. 
Replace R59 with 327793. 



Yes 

Go to 3 



No 



Step 3. 



Check Cathode of CR7. Is voltage level 
approximately -1 volt dc? 

y CATHODE 



Yes 

Go to 4, 




Z 



H4l 



Replace 
Replace 
Replace 
Replace 



■ M R39 \ => 

CR7 with 312922. 
R41 with 194963. 
CR8 with 346713. 
R38 with 182180. 



RS9 



' MCR12 1} » 



o 



No 



359, 2-62 



D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 4 . Check Anode of CR7. Is voltage level approximately 
-6 volts dc? 



ANODE V 







Replace CR7 with 312922. 
Replace Q5 with 337340. 
Replace R41 with 194963. 
Replace CR8 with 346713. 
Replace R38 with 182180. 



R59 



= " HCRIZ !> »» 



o 



Yes 

Go to 5. 



No 



"CLOCKS" 

Step 5 » Check MLC2 pin 2 for waveform. 



PIN 2 



N 




iT^nb 

2 I 



< u ■ 

( I 
I» •) 




Replace MLC2 with 339380. 
Replace XTAL with 406685. 



Vert .2V/Div. 
Horz .2us/Div. 



Yes 

Go to 6 



No 



Step 6 . Check HLC3 pins 6 and 7 for waveform. 




lit 



- 1 



PINS 6 AND 7 




' c I 

1 3 I 

I 

Us »i 
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■ 
















u 




lU 


M 




|W 


riM 


fl 


MM 










: 














1 


m* 




f^ 


: 


u 


k« 




^ 


tM 


I 



Replace MLC3 with 339022 



Vert .2V/Div. 
Horz .5us/Div. 



Yes 

Go to 7. 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 7 . Check MLC3 pin 10 for waveform. 



< XTAL 



U 



C 

2 



•__»p\. 



o 



PIN 10 




Replace MLC3 with 339022. 



Vert .2V/Div. 
Horz .2us/Div. 



Yes 

Go to 8. 



No 



Step 8 . Check MLC2 pins 13 and 14 for waveform. 











f 


INS 

M 


13 i^ 








L 




L 
C 




c 


XTftL 




2 




3 










» • 














t 


• • 


1 










o 





\\0^ ^i 



u^ 



\>Wi>1 



Replace MLC2 with 339380. 



Vert .2V/Div. 
Horz .5us/Div. 



Yes 

Go to 9. 



No 



Step 9. Check base of Q7 for waveform, 







BASE 



I I ll H t M ' I I M I I I I || II i T l I I I I M I I I I I I I I I I I I I I I I . 



HSZ)" 



Replace C15 with 325034. 
Replace R26 with 320275. 



I L 



4—+ 



H ! p 1. 




Vert .2V/Div. 
Horz .5us/Div. 



Yes 

Go to 10, 



No 
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D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD AMLYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 10 . Check base of Q8 for waveform. 



BASE 




Yes 

Go to 11. 











i 


















[\ 


















'. ' 






. - i 










l * 








3- 


\0mm 




HL 


H 


"IjJH 


ll< 


- 




r* 


■■ 


i 1 



010 



Replace C16 with 197464. 
Replace R28 with 320275. 



Vert .2V/Div. 
Horz .5 us/Div. 



No 



Step 11 . Check MLB4 pin 18 for waveform. 



Yes 

Go to 12 



=Sl2>= 






PINIS' 






til; 

(Em 

HUD- 






O 




Replace Q7 with 341091. 
Replace Q9 with 341091. 
Replace CR5 vrith 197464. 
Replace R27 with 315954. 
Replace R35 with 315948. 



Vert .5V/Div. 
Horz .5us/Div. 



No 
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AJNALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 12 . Check MLB4 pin 21 for waveform. 







g fcTTh 

HUTh 
EH) 

PIN 21 






" » li 



qii. 



HmZH 

o 




Replace Q7 with 341091. 
Replace QIO with 341091, 
Replace CR6 with 197464 
Replace R36 with 315954. 
Replace R37 with 315948, 



Vert .5V/Div. 
Horz .5us/Div. 



Yes 

Go to 13. 



No 



Step 13 . Check MLB4 pin 8 for waveform. 



Yes 

Go to 14, 



HSUh 



PINS. 



u^ 






HHIh 



( 

( 
< 

( 
1 
( 
( 

I 



« 45T8W » 



=(213= 

HHUh 



HmzH 
o 



. rq_f=, rh n, 31, 


t , ._:l..443I 




■] 


;; 



Replace MLB4 with 402279. 



Vert .5V/Div. 
Horz lOus/Div. 



No 
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D, TROUBLESHOOTING (Gontd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 14 . Check base of Ql for waveform. 



Yes 

Go to 15. 




BASE 



-CEO 






M 

L 

B 

I I 



'=€Ii>» «= <n7t =i 
•€SZ> "^^ 






T 



■■y*:t+"+'i 




Replace C5 with 325034. 
Replace Rll with 320275. 
Replace RIO with 320275. 



Vert .iV/Div. 
Horz lOus/Div. 



No 



Step 15 . Check MLB4 pin 2 and MLB5 pin 14 for waveform. 



PIN2 



pm 14- 



1 




« 








































w 






L 






B 






4 






































^ 


k 


'^ 


»1 






Yes 

Go to 16 



•K5II> 











Replace Ql with 341091. 
Replace Q2 with 341091. 
Replace CRl with 197464. 
Replace R12 with 315954. 
Replace R13 with 315948. 



I ■■■■ I ■■«■ ■■ I 

; • - " 



Vert .5V/Div. 
Horz lOus/Div. 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 16 . Check MLB4 pin 7 for waveform. 



PIN 7 






Yes 

Go to 17. 



mnH 










HUD" 
H223" 







■ MC21 -t-N " 

■snH 
O 

Replace MLB4 with 402279 



«H3IZ>» 









-. 
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p. 




!«. 
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hJp 


^IPW 






i 
















1 




















; 




















: 








^ 



Vert .5V/Div. 
Horz lOus/Div. 



No 



Step 17. Check base of Q3 for waveform. 



BASE 



Yes 

Go to 18. 




cfilD- 



fTTa 

( y I 
( ■ I 
1 1 I 



4 ^ > 

I t 



HUB**- ^ 




01.0 

Replace C8 with 325034. 
Replace R18 with 320275 
Replace R17 with 320275 




Vert .IV/Div. 
Horz lOus/Div. 



No 
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D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 18 . Check MLB4 pin 39 and MLB5 pin 28 for waveform. 

PIN 39 



Yes 

Go to 19. 




PIN 28 
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-miiiir 
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F 











Replace Q3 with 341091. 
Replace Q4 with 34109 1 . 
Replace CR2 with 197464. 
Replace R19 with 315954. 
Replace R20 with 315948. 



Vert .5V/Div. 
Horz 5us/Div. 



No 



Step 19 . Check J2 pin 3 for waveform. 




Yes 

Go to 20, 



PIN 3 



I ? 



=1SI2» 
HUD" 

■suh 





Vert .IV/Div. 
Horz 20us/Div. 



Replace 408598 SSI/AC Distribution Assembly 
Go to 3. COMPONENT ANALYSIS. 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 20 . Check MLBl pin 5 for waveform. 



PIN 5 




Yes 

Go to 21. 
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IV 
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1/ 




V 




Y 




r 
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Replace Rl with 315956. 
Replace R2 with 315956. 
Replace R3 with 315985. 



Vert .IV/Div. 
Horz 20us/Div. 



No 



Step 21 . Check MLBl pin 4 for waveform. 



PIN 4, 



Yes 

Go to 22 



X5Lr> 



1 

Jt>3, 
1 
_P3 

1 , 
32 
33 
34 
35 



CI 






C2 



o 



4J36 ■CE> 

H3Z> 



^ 



HEU)- 
•HEIIH 

■ TCTV ' 




■flnzh 
HEUh A 

-CS3> V" 







Replace Rl with 315956 
Replace R2 with 315956 
Replace R3 with 315985 



Vert .IV/Div. 
Horz 20us/Div. 



No 
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D. TROUBLESHOOTING (Contd) 
5. CmOJIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 22 . Check MLBl pin 2 for waveform. 



PIN 2 














i 














nil 












■■■II 


Mi^H 
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; 










-♦-♦♦t 

































































Replace MLBl with 404239. 
Replace R4 with 328767. 



Vert .5V/Div. 
Horz lOus/Div. 



Yes 

Go to 23. 



No 



Step 23 . Check MLB4 pin 11 for waveform. 






O 



PIN 11 



■03- 
HEID= 



I M *t 






HEilh 






HESIH 
HSSS>» 



*■ -H-H- ++W WW* Mt-H- -H-H- ww^w^ 



Yes 

Go to 24, 



Replace R5 with 315957. 
Replace R6 with 315957. 



Vert .5V/Div. 
Horz lOus/Div. 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 24. Check J2 pin 1 for waveform. 



Yes 

Go to 25 . 




PINl 




Replace 408598 SSI/AC Distribu- 
tion Assembly. 
Refer to 3. COMPONENT ANALYSIS. 



Vert .2V/Div. 
Horz lOus/Div. 



No 



Step 25. Check MLB4 pin 9 for waveform. 



=CH1>=' 



PIN 9 




Yes 1 
Go to 26 



SB 



"SO 

















: 














"" 








■ 


1 1 II 






1 1 1 1 






























jJm 


















nj' 














^ 























































Replace R7 with 315957. 
Replace R8 with 320275. 



Vert .5V/Div. 
Horz lOus/Div. 



No 



Step 26. Check J2 pin 6 for waveform. 



Yes 

Go to 27 



_ ^^PIN6 




■= rB?> 
•C2S> 



HIl3> 






=CZD= ^^ 




Vert .2V/Div. 
Horz lOus/Div. 



Replace 408598 SSI/AC Distribution 
Assembly. Refer to 3. COMPONENT ANALYSIS . 



No 



359, 2-72 

D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



PIN 10 



-w— 3 



te. 



^ 



"s> 



Step 27. Check MLB4 pin 10 for waveform. 

HSIIh 

HSSSh 



HSnh 
-em- 



Replace R9 with 315957. 
Replace R8 with 320275. 



Vert .5V/Div. 
Horz lOus/Div. 



Yes 

Go to 28, 



No 



Step 28. Check to see if BOT/EOT lamp is lit. 



EOT/EOT 




Yes 

Go to 29 



Replace 406123 cable assembly. 

Replace R75 with 300255. 

Refer to 3. COMPONENT ANALYSIS. 



No 



"SELF-TEST" 

Step 29. Perform self-test by latching cassette into cassette 

drive. MLB5 pin 3 should be +12 V dc, and MLB5 pin 

4 should be V dc. 

PIN 3 '^ ~ -^SSIJ- "SUN 



Yes 

Go to 30 



PIN 4 



KHI]> 




Replace cassette in place switch with 406111 
Refer to 3. COMPONENT ANALYSIS. 



No 



TEMPEST M40 SHOP MmM* 359, 2-73 



ANALYSIS QUESTION 



Step 30 - Unlatch cassette and manually activate write inhibit 
switch. MLB5 pin 26 should be at V dc, and MLB5 
pin 27 should be at +12 V dc. 



WRITE 
INHIBIT 
SWITCH 








«CI5>" 



« 4ff57T » 




PIN 27 



PIN 26 






o 

Replace write inhibit switch with 406111 
Refer to 3. COMPONENT ANALYSIS. 



YES, NO 

RESPONSE 

DIRECTIVE 



Yes 

Go to 31. 



No 



359, 2-74 



D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 31 . During self-test does RUN/STATUS lamp turn on? 



Yes 

Go to 37. 



RUN/STATUS 




No 

Go to 32 



Step 32 . 



Check MLBl pin 1 for -12 V dc when lamp is on, 
and +12 V dc when lamp is off. 






PESfl- 



J 32, 

I 

CP3 

f>l, 

32 
J 33 
2 3'« 

35 

LPS 



ex 



C2 



o 



"dZh 






•^CHh 



6- 






L 




■^Hlg)* 
•HUD" 



mEi}* 



«=G1> 



I I I 
' C ' 
I 3 , 
( I 

If •! 



Replace MLBl with 404239. 
Replace 406123 cable assembly. 



Yes 

Go to 33 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 33 



Check MLB5 pin 25 for +12 V dc when lamp is on, and 
-12 V dc when lamp is off. 



Yes 

Go to 34. 






"(SSI}' 

■dSDEH 
H3SS3" 



•mszH 



-GSIH 



PIN 25 



•<Q1S>* 



■ ^C21fH » 

o 



Replace MLB5 with 405683. 



No 



Step 34 . Check base of Q17 for -11 V dc when lamp is on, and 
-12 V dc when lamp is off. 



HSUH "^ZD" =ESD- ^ ^ 
■fHf}' "^SlZ)" " (cTaT a °^^ °^^ 
«<EID= •=©!)=' •=^13=' O O 

«(51?}» c fTTsV a HTTSy 022 028 

-eUh «IIZ3» "SiZI- o o 

"GD- O O "^^D- 023 029 

■KHlZh otUp '=eil>' ^ >->. 
•<SI1>- I I I HHSh ^^^ "'' 

^ a 0- o 

013 OlS Qia 02S 

O 0" 

■OD" 014 QIS 019 ^ 



>BASE 





R74 M 


01 


7 Q7fl 


R7S f= 






ca 


R83 




1 


10 


R84 




J-4 
11 


20 




■ 





Replace R64 with 315989. 
Replace R63 with 315989. 



Yes 

Go to 35. 



No 
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D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 35 . Check collector of Q17 for -12 V dc when lamp is on, 
and V dc when lamp is off. 



Yes 

Go to 36. 



ciQS2>. m fptTsU «=iE113» ^ ^ 

•€12^ -<IZZ)- HSD- °2i 027 
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" (^Wh "^m^ ' 4^27h * 022 028 

-EZIh -<SZ1>- •'Sni- o o 

-^ O O "^- oVa 029 

■ ffrg7> » on 

^ o o 

■ ffiTTV * 0»3 0»S 0J8 02S 
■CI2> QM 016 _a«"^ 02S 



" 024 030 




COLLECTOR 



017 020 



10 



n 



J 4 



20 



i 



R83 



R84 



Replace Q17 with 315930. 
Replace Q 20 with 341091. 



No 



Step 36 . Check left side of R74 for -5 V dc when lamp is on, and 
V dc when lamp is off. 



Yes 

Go to 37 
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Replace R74 with 137438. 
Replace 406123 cable assembly. 



No 
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ANALYSIS QUESTION 



YES, NP 

RESPONSE 

DIRECTIVE 



Step 37 



Check MLB5 pin 22 with scope set on Vert .5V/Div. and 
Horz lOus/Div., signal should toggle between -12 V dc, 
and +12 V dc during normal operation (self -test, 
reading and writing), and should remain at -12 V dc during 
forward and reverse tape movement. 



Yes 

Go to 38. 
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PIN 22 



HC21 •»► » 

o 



Replace MLB5 with 405683. 



No 



Step 38 



Check base of Q25. Signal should toggle between -12 V dc 
and -10 V dc during normal operation, and should remain 
at -12 V dc during forward and reverse tape movement. 



oo 

02 1 027 



Yes 

Go to 39 
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Replace R65 with 315989. 
Replace R66 with 315989. 



No 
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D. TROUBLESHOOTING (Gontd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 39 . 



Check collector of Q26. Signal should toggle between 
+12 V dc and -12 V dc during normal operation, and 
should remain at +12 V dc during forward and reverse 
tape movement. 
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Replace Q25 with 315930. 
Replace Q26 with 341091. 
Replace CR20 with 312341. 
Replace CR27 with 312341. 
Replace 403296 brake assembly (2) . 



Yes 

Go to 40. 



No 



Step 40 . 



Check MLB5 pin 17. Signal should toggle between -12 V dc 
and +12 V dc during normal operation, should remain at 
-12 V dc during forward' tape movement, and should remain 
at +12 V dc during reverse tape movement. 



PIN 17 
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Replace MLB5 with 405683. 






Yes 

Go to 41 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 41 . 



Check base of Q13. Signal should toggle between -12 V dc 
and -10 V dc during normal operation, should remain 
at -12 V dc during forward tape movement, and should 
remain at -10 V dc during reverse tape movement. 



Yes 

Go to 42. 
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Replace R72 with 315989. 
Replace R73 with 315989. 



No 



Step 42 . Check collector of Q14. Signal should toggle between 
V dc and -12 V dc during normal operation, should 
remain at V dc during forward tape movement, and 
should remain at -12 V dc during reverse tape movement 



Yes 

Go to 43 
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COLLECTOR 



Replace Q13 with 315930. 
Replace Q14 with 341091. 



No 
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D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 43 . Check Anode of CR25. Signal should toggle between 

V dc and -10 V dc during normal operation, should 
remain at V dc during forward tape movement, and 
should remain at -10 V dc during reverse tape movement. 

««5Z>» ^r^ =(51®- 
«=^^ '^gTTV (oan HHSh 

«=^^ =^^ I L [ «= f?!yfc » 
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Yes 

Go to 44. 



ANODE 




HUSH 
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Replace CR25 with 312341. 
Replace CR26 with 312341. 
Replace 403274 clutch coil 
Replace 402271 clutch assembly. 



No 



Step 44 . 



"iEMh 



Check MCB5 pin 19. Signal should toggle between -12 V dc 
and +12 V dc during normal operation, and should remain 
at -12 V dc for forward and reverse tape movement. 
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Yes 

Go to 45, 
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PIN 19 
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Replace MLB5 with 405683. 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 45 . 



Check base of Q15. Signal should toggle between -12 V dc 
and -10 V dc during normal operation, and should remain 
at -12 V dc during forward and reverse tape movement. 



Yes 

Go to 46. 
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Replace R69 with 315989. 
Replace R70 with 315989. 



No 



Step 46 . Check collector of Q16. Signal should toggle between +12 
V dc and -12 V dc during normal operation, should remain 
at -3 V dc during forward tape movement, and should 
remain at +12 V dc during reverse tape movement. 



Yes 

Go to 47 
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Replace Q15 with 315930. 
Replace Q16 with 341091. 



No 
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D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 47 . Check Anode of CR21. Signal should toggle between +12 V dc 
and -12 V dc for normal operation, should remain at +5 V dc 
during forward tape movement, and should remain at +12 V dc 
during reverse tape movement. 
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Yes 

Go to 48, 



Replace CR21 with 312341. 
Replace R84 with 301767. 
Replace CR20 with 312341. 
Replace CR19 with 312341. 
Replace 403296. brake assembly. 



No 



miD- 



Step 48 . Check MLB5 pin 20. Signal should toggle between -12 V dc 
and +12 V dc during normal operation, should remain at 
+12 V dc during forward tape movement, and should remain 
at -12 V dc during reverse tape movement. 



Yes 

Go to 49 
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Replace MLB 5 with 405683. 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 49 . Check base of Q18. Signal should toggle between -12 V dc 
and -10 V dc during normal operation, should remain at 
-10 V dc during forward tape movement, and should remain 
at -12 V dc during reverse tape movement. 



Yes 

Go to 50 
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Replace R67 with 315989. 
Replace R68 with 315989. 



No 



Step 50 . Check collector of Q19. Signal should toggle between +12 
V dc and -12 V dc during normal operation, should remain 
at -12 V dc during forward tape movement, and should 
remain at +12 V dc during reverse tape movement. 



Yes 

Go to 51 
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Replace Q18 with 315930. 
Replace Q19 with 341091. 

Replace C22 with 315976. 



Replace CR24 with 312341 
Replace R83 with 301767. 
Replace R84 with 301767. 
Replace CR21 with 312341 



No 
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D. TROUBLESHOOTING (Contd) 
5. CIRCUIT CARD ANALYSIS (410764) (Contd) 



ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 51 . Check Anode of CR23. Signal should toggle between V dc 
and -12 V dc during normal operation, should remain at 
-10 V dc during forward tape movement, and should remain 
at V dc during reverse tape movement . 



ANODE 



Yes 

Go to 52. 
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Replace CR23 with 312341. 
Replace CR22 with 312341. 
Replace 403274 clutch coil. 
Replace 402272 clutch assembly. 



No 
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ANALYSIS QUESTION 



YES, NO 

RESPONSE 

DIRECTIVE 



Step 52 . Analysis Steps 1-51 should be sufficient to repair a 
defective 410764 circuit card. If problems are still 
encountered at this point, the following steps may be 
undertaken: 

1. Replace MLB4 with 402279. 

2. Replace MLB5 with 405683. 

3. Refer to functional schematics at end of 
section for further analysis. 

If problems are still encountered during write operations, 
the following steps may be undertaken: 

1. Replace MLB8 with 404239. 

2. Replace Q31 with 315931. 

3. Replace Q32 with 341091. 

4. Replace Q33 with 341091. 

5. Replace CR28 with 197464. 

6. Replace CR29 with 197464. 

7. Refer to functional schematics at end of section 
for further analysis. 

If problems are still encountered during read operations, 
the following steps may be undertaken: 

1. Replace MLA7 with 337347. 

2. Replace MLC7 with 337347. 

3. Replace MLB7 with 337347. 

4. Replace Q21 with 323934. 

5. Replace Q22 with 323934. 

6. Replace Q23 with 323934. 

7. Replace Q24 with 323934. 

8. Replace Q27 with 323934. 

9. Replace Q28 with 323934. 

10. Replace Q29 with 323934. 

11. Replace Q30 with 323934. 

12. Replace CR9 with 197464. 

13. Replace CRIO with 197464. 

14. Replace CR15 with 197464. 

15. Replace CR16 with 197464. 

16. Replace CR17 with 197464. 

17. Replace CR18 with 197464. 

18. Refer to functional schematics at end of section 
for further analysis. 



359, 2-86 



6 . FUNCTIONAL SCHEMATICS 



D. TROUBLESHOOTING (Contd) 



POWER INPUT. REGULATORS. FOR 
AND SSI INTERFACE CIRCUITS 



2<- 



^<" 




408598 ^77 

SSI INTERFACE 
ASSEMBLY 



P7 PZ 



y^ 



y^ 



>^ 



JZ 



<^<r 



<^<- 



<*<r 



*-T — 40M98 
' CABLE 
ASSEM. 



<=^ 



<«^ 



C3; 



:o.i 



C24'» '"frO ^ '"isrij ^ -^l^w 



IL .p ow 

Cl^280t f 



7C3 



CRII R59>IB 
IN4I48 >3W 




c4y-p.o.i cz: 



rzso 



•♦12V 



' 9 -IV 

CRT 



R38>200 
>I/2W 



ciadsoj 

CQS}2N3740aJ^ 



6V 



R3 R4 

-AAV— f— — WA'— 1 

S.IK I20K 



♦IZV 



R2S2.7K 



V R|52.7K 




rrc 



1 



R7 

AW- 

3.3K 



^ Tfc 

AAA ii=-7ES 

3.3K 



TEMPEST M40 SHOP MANUAL 359, 2-87 



PEAK DETECTOR CIRCUITS 
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WRITE AMPLIFIERS 
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D. TROUBLESHOOTING (Contd) 
6. FUNCTIONAL SCHEmTICS (Contd) 

CLUTCH AND BRAKE DRIVERS 
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M)S CIRCUIT. PLL CONTROL AND MARKER BLIND 




AA/V ' — SAS 

96K 



TEMPEST M40 SHOP MANUAL 359, 2-93 
E^ ^ADJUSTMENTS AND LUBRICATION 



1. GENERAL 



Adjustments that require major disassembly of the cassette drive are not covered 
in this manual at this time. 

Adjustments are grouped according to the mechanism (cassette holder or drive mech- 
anism), and in the sequence recommended for a comprehensive "in-the-field" adjust- 
ment. One electrical adjustment of the 410764 card "Open Line Frequency" is shown. 

Identification drawings and tables are included to locate the mechanisms and list 
the adjustments related to these mechanisms. 

The instruction "friction tight" means to tighten to the point where friction keeps 
th6 parts from moving, but they are still loose enough to move for adjustment 
purposes. 

Spring or belt tensions are checked with a spring scale held at the angle shown in 
the adjustment illustration. Springs that do not meet requirements, and for which 
no adjustment procedure is given, should be replaced. 

After adjustment is complete, tighten any screws or nuts loosened to make the 
adjustment. 

Tools Required: 406131 Gauge (Brake and Clutch Gap) 

406130 Wrench, Driver (402274/402275 Drive Hubs) 

2. ASSEMBLIES 
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E. ADJUSTMENTS AND LUBRICATION (Contd) 



2. ASSEMBLIES (Contd) 
Cassette Holder 




CASSETTE 

CASSETTE 
HOLDER 



CASSETTE 



CASSETTE 
HOLDER 




(Front View) 



(Right Side View) 



CASSETTE HOLDER ADJUSTMENTS 


ADJUSTMENT REFERENCE PAGES 


Cassette Holder 


2-95 


© Latch (Preliminary and Final) 


2-96 


© Latch Stop Screw (Rear) 


2-97 


© Latch Stop Screw (Front) 


2-97 


© Switch Height 


2-98 


© Tape Cleaner 


2-99 


© Run Lamp Mounting 


2-99 


© Head 


2-100 


© Plate With Cassette Holder 


2-100 


® Cassette Latch Spring 


2-101 


© Sensing Bail Spring 


2-101 


@ Cassette Pressure Spring 


2-101 


@ Cassette Holder Pressure Spring 


2-102 


® Bobbin Latch Spring 


2-102 


@ Bobbin Spring 


2-102 


® Stepper Spring 


2-105 


©Drive Hub Spring 


2-105 


® Cassette Holder Stop 


2-103 


® BOT-EOT Lamp Mounting 


2-103 


@ BOT-EOT Sensor Tube 


2-104 


@ Cassette Downstop 


2-104 
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Drive Mechanism 



MOTOR PULLEY 




/ ^MOUNTING 

L^^ SCREWS 



CASTING 



RIGHT 

BRAKE HOUSING 

REMOVED 



DRIVE MECHANISM ADJUSTMENTS 


ADJUSTMENT REFERENCE PAGES " 


O Pulley and Shaft Endplay 


2-106 


© Pulley Alignment 


2-106 


© Belt ("0" Ring) 


2-106 


© Clutch 


2-107 


© Brake 


2-107 


© Motor Pulley 


2-108 


© Motor Drive Belt 


2-108 



3. CASSETTE HOLDER ADJUSTMENTS 
Cassette Holder 



(1) Requirement 

With a standard cassette 
latched in position, there 
should be equal clearance 
(as gauged by eye) between 
both sides of the cassette 
and the cassette holder. 

(2) Requirement 

Endplay between the cassette 
holder and the pivot screws 
Min Some---Max 0.010 inch. 

To Adjust 

With the locknuts friction 
tight, adjust pivot screws 
until the requirements are 
met. Tighten locknuts. 
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CASSETTE 



PIVOT 
SCREWS (2) 



CASSETTE 
HOLDER 




'LOCKNUTS (2) 



359, 2-96 



E-. ADJUSTMENTS AM) LUBRICATION (Gontd) 



3 . CASSETTE HOLDER ADJUSTMENTS (Cont ) 
Latch (Preliminary) 

(1) Requirement 

With a standard cassette in place and the 
cassette latched, the clearance between 
the cassette holder and the stop post 
should be 

Min 0.005 inch- --Max 0.015 inch. 

(2) Requirement 

With a standard cassette in place and the 
cassette holder latched, the clearance 
between any point and the latch should be 
Max 0.012 inch. 

To Adjust 

With the rear locknuts loosened, adjust 
the two front stop nuts equally (prelim- 
inary) until the requirement is met. 
Tighten locknuts. 

Latch (Final) 



LOCKNUTS (2) ^^^^^^^^ 




REAR 
STOP POST 



—EQUAL 
(Preliminary) 



(1) Requirement 

With a standard cassette placed 
(wrong side out) in the cassette 
holder and the cassette holder 
rotated until the latch is resting 
on the cassette, clearance between 
the cassette and either end of the 
latch should be 
Min Some: Max 0.015 inch. 

(2) Requirement 

The two switch actuators should be 
centered with their respective hole 
or slot, as gauged by eye. 

(3) Requirement 

With the cassette removed, the write 
inhibit t^ltcli actuator should clear 
the cassette holder when it is moved 
in and out. 

To Adjust 

Maintain front locknuts position, 
loosen the rear locknuts, position 
the latch and switch to meet the 
requirements. Tighten locknuts. 

NOTE: Recheck PRELIMINARY LATCH " 
adjustment. Refine if necessary. 
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SWITCH 
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LATCH 



:::-ha 



SWITCH ACTUATOR 



CASSETTE 



Some to 
0.015' 
Either End, 




LATCH BRACKET 



REAR 
LOCKNUTS (2) 



FRONT 
LOCKNUTS (2) 



Latch Stop Screw (Rear) 

Requirement 

With the latch raised to its upper- 
most position, there should be 
clearance between the latch and a 
standard cassette of 

Min 0.030 inch---Max 0.075 inch. 

To Adjust 

With locknut loose, position rear 
stop screw until the requirement is 
met. Tighten locknut. 



LATCH 



LOCKNUT 




REAR 
STOP SCREW 



PIVOT PLATE 



PIVOT 
PLATE 



Latch Stop Screw (Front) BRACKET 

(1) Requirement 
As the cassette holder with a 
standard cassette installed is 
pivoting toward the latched 
position, the cassette should 
strike the latch and cam the 
latch upward. 

(2) Requirement 
In the latched position, the 
latch should rest on the cassette 
md there should be clearance 
between the front stop screw and 
the latch bracket of 

Min Some Max 0.005 inch. 

To Adjust 

With the locknut loose, position 
the front stop screw until the 
requirement is met. Tighten 
locknut. 

NOTE ; Requirements (1) and (2) have to be checked with cassette spring holding 
cassette in place against the rear of the cassette holder. 




LATCH 
CASSETTE 



CASSETTE 
HOLDER 



CASSETTE 
SPRING (2) 




FRONT 

STOP 

SCREW 
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E. ADJUSTMENTS AND LTJBRICATION (Contd) 

3. CASSETTE HOLDER ADJUSTMENTS (Contd) 
Switch Height 



MOUNTING 
SCREW (4) 



LATCH BRACKET 



•WRITE INHIBIT 
SWITCH 



PLUG VIEWED 
FROM WIRE SIDE 



7 


DD 




nn 




DD 








II 


12 


DD 




HINGE PLATE (2) 



CASSETTE IN 
PLACE" SWITCH 



SWITCH 
ACTUATOR (2) 



WRITE INHIBIT' 
HOLE COVERED 



CASSETTE 



(1) Requirement 

As a standard cassette (right side out) is loaded and unloaded into position, 
the two switches should operate at approximately the same time. 

To Check 

Operation may be determined by the audible "click" of switches or by use of a 
continuity checking device, on terminals 7 and 8, ("Write Inhibit" switch) and 
terminals 1 and 2 ("Cassette in Place" switch) to indicate contact closure. 

(2) Requirement 

There should be some over travel left on the two switch actuators. 

To Check 

Check for some clearance between the switch actuator and the cassette, without 
bottoming the actuator against the switch. 

To Adjust 

With the switch mounting screws friction tight, position the hinge plate until 
the requirements are met. Tighten mounting screws. 

NOTE :' Power must be removed from unit when this measurement is taken. Recheck 
LATCH adjustment, refine if necessary. 
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Tape Gleaner 

(1) Requirement 

With a standard cassette in the 
loaded position, the magnetic tape 
should be in contact with the 
cleaning fabric. 

(2) Requirement 
There should be 

Min Some Max 0.030 inch 

clearance between cassette and 
bobbin on the side with least 
clearance. 



CASSETTE 




(3) Requirement 
The bobbin should step at least 
every second time the cassette is 
inserted . 

To Adjust 

With the locknut friction tight, 
position the bobbin vertically to 
meet the requirement. Tighten 
locknut . 



MAGNETIC 
TAPE 



LOCKNUT 




PIVOT POST 



BOBBIN 



CLEANING 
FABRIC 



Run Lamp Mounting 



Requirement 

The tip of the run lamp should be 

Min Flush- --Max 0.015 inch 
underf lush with the top surface 
of the latch bracket. 

To Adjust 

With the locknut loose, position 
the lamp. Tighten the locknut. 



RUN LAMP 



LATCH 
BRACKET 




LOCKNUT 



359, 2-100 



E. ADJUSTMENTS AND LUBRICATION (Contd) 



3. CASSETTE HOLDER ADJUSTMENTS (Contd) 
Head Adjustment 



(1) Requirement 

With the cassette holder biased 
rearward against the stop post, 
recording head assembly should 
rest on the locating posts and 
should be centered with equal 
clearance, as gauged by eye, 
between the locating posts. 

(2) Requirement 

The recording head assembly 
should not bind on the locating 
pins when cassette holder is 
pivoted outward. Check that the 
endplay between the cassette 
holder and pivot screws is taken 
up, first to the left and then 
to the right. 



STOP POST 



CASSETTE 
HOLDER 




PIVOT 
SCREWS (2) 



MOUNTING 
SCREWS (2) 



BRACKET 
TAPE HEAD 



LOCATING 
POSTS (2) 



RECORDING 
HEAD ASSEMBLY 



To Adjust 

With the cassette holder biased rearward against the stop post and the mounting 
screws friction tight, slide recording head assembly against locating posts and 
the clearance on both si'des should be equal. Tighten mounting screws. 



Plate With Cassette Holder 

Requirement 

With a standard cassette loaded 
in its latched position, the 
radial distance between the 
drive hub (less driving teeth) 
and the cassette case should be 
equal, as gauged by eye. Check 
requirement on both hubs. 

To Adjust 

With the mounting screws friction 
tight, position plate with stop 
to meet this requirement. Tighten 
mounting screws . 

NOTE ; The flat portion of the 
driving teeth of the drive hubs 
must drive the reel clockwise 
on the left (rewind) shaft and 
counterclockwise on the right 
(wind) shaft. 



EQUAL 



CASSETTE 
(In Latched 
Position) HUB 




PLATE 
W/STOP 



MOUNTING 
SCREWS (4) 
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Cassette Latch Spring 

Requirement 

With a standard cassette in the 
latched position, it should take 

Min 7 ounces Max 10 ounces 

to start spring moving from the 
installed length. 

NOTE ; If spring does not meet require- 
ment, it should be replaced. 



LATCH 



CASSETTE 




112630 SPRING 



SENSING BAIL 



Sensing Bail Spring 

Requirement 

With a standard cassette in the 
latched position, it should take 

Min 5 ounces Max 8 ounces 

to start spring moving from the 
installed length. 

NOTE : If spring does not meet require- 
ment, it should be replaced. 



LATCH 



CASSETTE 




SENSING BAIL 



Cassette Pressure Spring 

Requirement 

With an unloaded cassette holder, 
the clearance between the tip of 
the pressure spring and the 
cassette holder should be 

Min 5/16 inch Max 3/8 inch. 

Tp A4just 

Bend spring to meet requirement. 



CASSETTE 
PRESSURE SPRING 




PLATE W/STOP 



CASSETTE 
HOLDER 
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E. ADJUSTMENTS AND LUBRICATION (Gontd) 



3. CASSETTE HOLDER ADJUSTMENTS (Contd) 

Cassette Holder Pressure Spring 

Requirement 
With the cassette holder in the 
unlatched position, the distance 
between the outside edge of the 
upper form of the spring and the 
plate with stop should be 

Min 5/16 inch Max 3/8 inch. 

To Adjust 

Bend spring to meet this requirement. 



CASSETTE 
HOLDER 




403291 

CASSETTE HOLDER 

PRESSURE SPRING 



PLATE W/STOP 



Bobbin Latch Spring 

Requirement 
it should take 

Min 10 grams ---Max 20 grams 
to start latch moving. 

To Adjust 

Bend spring to meet his requirement 

NOTE ; While checking, hand rotate 
ratchet wheel 1/2 tooth travel. 




LATCH 
SPRING 



PIVOT POST 



LEVER 



WASHER 



Bobbin Spring 

Requirement 

The bobbin spring should bias the 
bobbin shoulder against the washer. 




403239 
BOBBIN 
SPRING 



BOBBIN 
SHOULDER 



TEMPEST M40 SHOP MANUAL 359/ 2-103 



Cassette Holder Stop 

Requirement 

With cassette holder in 
unlatched (forward) 
position, rear side of 
head bracket should be 
in line with the tip of 
the NIB (as gauged by 
eye at cutout of head 
bracket). 



IN-LINE 



CASSETTE 
HOLDER 



HEAD 
BRACKET 



NIB (2) 




HEAD 
BRACKET 
CUTOUT 



STOP SCREW 




; vNIB(2) 



HEAD 
BRACKET 



STOP 
SCREW 



LOCKNUT 



To Adjust 

With locknut friction tight, adjust stop screw until requirement is met. 
Tighten locknut. 



CASSETTE 
HOLDER 



STOP 
POST 



BOT-EOT Lamp Mounting 

(1) Requirement 

With cassette holder in its rearmost position (against stop post), tip of lamp 
should be 

Min 3/16 inch- — Max 5/16 inch 
from bottom of sensing tube. 

(2) Requirement 
Lamp should be in line with hole in 
underside of sensing tube, as gauged 
by eye. Lamp should be aimed for peak 
photo-cell output. (A minimum of 
-200 millivolts.) 



To Adjust 

Loosen locknut s and mounting screw 
which secures lamp bracket to 
cassette holder. To meet require- 
ment, adjust light source in the 
following sequence (to produce a 
minimum output of -200 millivolts 
between pins 4 and 10 (to 410764 
circuit card). 



HOLE 



BOT-EOT 
LAMP 



(a) ¥ertical (up and down) 

(b) Vertical Rotation 

(c) Horizontal Position 
(within mounting hole) 

Tighten locknuts and 
mounting screws. 



LOCKNUTS (2) 




SENSING 
TUBE 



LAMP 
BRACKET 



+12 V dc <(^ 
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R. ADJUSTMENTS AND LUBRICATION (Contd) 



3. CASSETTE HOLDER ADJUSTMENTS (Contd) 

BOT-EOT Sensor Tube 

Requirement 

With the cassette in the latched 
position, the clearance between 
the sensing tube driver and the 
plate with stop should be 

Min: Touch without binding. 

Max: Not to exceed 0.015 inch 
at the point of least clearance 
when the sensing tube is biased 
lightly to the rear to take up 
play. 

To Adjust 

Bend sensing bail as required to 
meet requirement. 



LOCKNUT 



LATCH 



CASSETTE 



CASSETTE 
HOLDER 




BEND HERE 



SENSING 
BAIL 



SENSING TUBE 
DRIVER 




PLATE W/STOP 



Cassette Downstop 

Requirement 

With a cassette latched in place, 
the clearance between the cassette 
and the top of the washer should be 

Min 0.005 inch---Max 0.020 inch 
on both sides. 



To Adjust 

With mounting screw friction tight, 
move washer up or down to meet 
requirement. Tighten mounting 
screw. 

NOTE : The downstop washer on the 
right side should be adjusted in 
conjunction with the BOT-EOT LAMP 
MOUNTING adjustment. 



^=^W-F 




WASHER 



BOT-EOT 
LAMP 



LOCKNUT (2) 



LAMP 
BRACKET 
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Stepper Spring 

Requirement 

With the cassette removed, it should 
take 

Min 2-1/2 ounces Max 3-1/2 ounces 

to start spring moving at the 
installed length. 

NOTE ; If spring does not meet 
requirement, it should be replaced. 




PIVOT 
POST 



2415 
SPRING 



LEVER 



Drive Hub Spring -- Forward (Right) 

Requirement 

The drive hub should contact the special 
screw. It should require 

Max 3-1/2 ounces 
to start drive hub moving rearward. 

NOTE : It may be necessary to remove the 
special screw to check this requirement, 
however, the check is made with the drive 
hub at the normal rest position. If 
spring does not meet requirement, replace 
spring. 



FORWARD (Right) 
DRIVE HUB 




E" RING 



SftAFT 



SPECIAL 
SCREW 



403290 
SPRING 



Drive Hub Yield Spring -- Reverse (Left) 

( 1 ) Requi r ement 

Restrain the shaft from turning; it 
should require 

Min 3-1/2 ounces Max 7 ounces 

applied to the outer edge of the drive 
hub to start the hub moving counter- 
clockwise. 

(2) Requirement 

When the drive hub is moved all the way 
to the rear and let snap forward, the 
drive hub should contact the special 
screw. 

NOTE ; If the spring does not meet the 
requirement, replace spring. 



SPECIAL 
SCREW 



REVERSE (Left) 
DRIVE HUB 




406134 
YIELD SHAFT 
SPRING 
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E. ADJUSTMENTS AND LUBRICATION (Contd) 



4. DRIVE MECHANISM ADJUSTMENTS 
Pulley and Shaft Endplay 

Requirement 

There should be 

Min Some ---Max 0.002 inch 
perceptible endplay, as gauged 
by eye, on each shaft. 

To Adjust 

(a) Position each armature on its 
shaft with two set screws 
loosened. 

(b) Insert a 0.002 inch gauge between 
friction washer and armature. 

(c) Apply enough rearward pressure on 
the drive hubs to force the steel 
washer against the nylon bushing 
and overcome any play between the 
"E" ring and the shaft "E" ring 
groove. 

(d) Tighten (very securely, both set 
screws for each assembly) . 



SET 
SCREW (4) 



ARMATURE 




STEEL 
WASHER 



DRIVE 
HUBS 



BRAKE 
REMOVED 

"E" RING 



PIVOT 
POST 



Pulley Alignment 

Requirement 

With lubrication holes upward, the 
front face of all three pulleys 
should be in line within 

Max . 020 inch 
as gauged against a straight edge. 
(Bias idler pulley toward rear.) 



To Adjust 

With the rear clamp screw friction 
tight and the "0" ring removed, adjust 
the shafts with pulleys until the 
requirement is met. Tighten clamp 
screw. 

Belt (*^0" Ring) 

Requirement 

The gap in the reversing belt should be 
Min 0.050 inch- --Max 0.100 inch. 

To Adjust 

With the idler pulley shaft friction 
tight, adjust up or down until the 
requirement is met. Tighten shaft nut. 



IDLER nU-^-i 
PULLEY 




CLAMP SCREW 
(Rear) 



IDLER 
PULLEY 



IDLER 
PULLEY 
SHAFT 
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Clutch 

Requirement 

With lubrication holes upward and each 
shaft biased toward the center, the 
air gap between the rotor and armature 
of each clutch should, at the point 
of least clearance, be 

Min 0.009 inch---Max 0.016 inch. 

To Adjust 

With the front clamp screw friction 
tight, and the 406131 0.012 inch 
gauge between the rotor and armature, 
slide front housing rearward until 
the requirement is met. Tighten 
clamp screw. 



406131 0.012" 

GAUGE- 

(Insert in Air Gap) 




ROTOR 

CASTING 

CLAMP 



ARMATURE 

FRONT 
CLAMP 
SCREW 



Brake 



.406131 0.012" GAUGE 

(Insert Between Brake 

Disc and Brake Housing) 




BRAKE 
DISC 



BRAKE 
HOUSING 



DRIVE 
HOUSING 



SET 
SCREW (2) 



Requirement 

With the armature biased toward the 
front (by means of pulling slightly 
on the drive hub), the air gap between 
the brake disc and the brake housing 
should, at the point of least 
clearance, be 

Min 0.010 inch Max 0.014 inch 

(Forward Brake) 
Min 0.008 inch---Max 0.014 inch 
(Reverse Brake) 

To Adjust 

Loosen the two sets screws. Insert 
the 406131 0.012 inch gauge between 
the brake disc and the brake housing. 
With the set screws over the mount- 
ing flats on the drive housing, 
slightly tighten the right set screw 
until friction tight. Adjust brake 
coil housing until the requirement 
is met. Tighten two set screws. 



DRIVE 
HUBS 
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E. ADJUSTMENTS AM) LUBRICATION (Contd) 



4. DRIVE MECHANISM ADJUSTMENTS (Contd) 
Motor Pulley 

Requirement 

The flat belt should be approximately 
centered on both the motor drive 
pulley and driven pulley. 

To Adjust 

With the set screw loose, position 
the drive pulley to meet the 
requirement. 



MOTOR 



DRIVE PULLEY 
SET SCREW 




DRIVEN PULLEY 



BELT 



Motor Drive Belt 

(1) Requirement 

With a force of 8 ounces applied 
perpendicular to the drive belt, 
approximately midway along its free 
length, the belt should deflect 

Min 1/16 inch— -Max 1/8 inch 
from a line tangent to both pulleys. 

(2) Requirement 

While the belt is motor driven 
(motor on), the belt should maintain 
its center position on the large 
pulley and should not walk to the 
edge of the pulley. 

To Adjust 

With the casting mounting screws 
friction tight, move casting, left 
or right with a slight pivot, to 
meet the requirements. 




STRAIGHT 
EDGE 



DRIVE BELT 
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Base Plate Height (Early Design Only - See Note) 

(1) Requirement 

The five posts and adjusting screws should support and maintain a level balance 
of the unit when removed from the cover base. 

(2) Requirement 

The distance between the tops of the adjusting screws and base plate should be 
Min 1-1/16 inch— Max 1-3/32 inch. 

To Adjust 

With the locknuts friction tight, adjust the four corner posts to meet the 
requirement. Tighten locknuts. With the aid of a flat surface, adjust the 
center post until the tip of the adjusting screw is parallel to the four outer 
posts. Tighten locknut. 



SSI INTERFACE 

MOUNTING BRACKET 

(40CD101 Only) 



BASE PLATE 



CENTER POST 




LOCKNUT (5) 



ADJUSTING 
SCREW (5) 



NOTE ; Early design 40CD102 were supplied with five posts and five adjusting 
screws. Later design units are supplied with screws replacing the posts and 
adjusting screws and do not require adjusting. 
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E. ADJUSTMENTS AND LUBRICATION (Contd) 

5. 410764 CIRCUIT CARD ADJUSTMENT 

Open Line Frequency 

Requirement 

The open line frequency of the 405681 TCI chip must be 50 kilohertz +1 kilohertz. 
The adjustment must be accurate to within +.4 microseconds. 

To Adjust 

With dc power applied to the 410764 circuit card and the SSI signal line discon- 
nected , adjust R22 to meet the above requirement. 

NOTE 1 ; To adjust variable resistor (R22), connect oscilloscope common to board 
common (negative end of CI) and oscilloscope probe to the phase 1 clock output 
(either end of R13). 

Set the scope: 

XIO probe to 0.5 V per division 

2 microseconds per division 

Center the trace 

Adjust E122 to obtain one complete cycle in 10 divisions. 

NOTE 2 ; With the exception of this adjustment on the 410764 circuit card assembly, 
all other adjustments are related to the mechanical portion of the 40CD102. 



R13 RESISTOR 



'01 CAPACITOR 



R22 RESISTOR 




405681 TCI CHIP 
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6. CASSETTE DRIVE LUBRICATION 



Lubricate the cassette drive just prior to placing in service or before putting it 
in storage. The cassette drive should be re lubricated after it has been in ser- 
vice a few weeks. Thereafter, relubricate every 2000 hours of running time or 
6 months, whichever occurs first. 

Apply lubricants to points as indicated. 

On small parts, a minimum amount of lubricant should be applied so that the 

lubricant remains on the parts and does not run off. 

Excessive lubricant should be removed with a dry, lint- free cloth. 

The following areas must be kept dry, free of all lubricant: 

All electrical components, including terminals. 

All parts normally touched by the operator, including exposed surfaces in the 

cassette holder area and all large flat areas. 

Reading head. 

Surfaces of the tape cleaner which contact the magnetic tape. 

Friction surfaces of the magnetic clutches. 

The following symbols indicate the quantity of lubricant to be used on a specified 
area: Symbols 01, 02, 03, etc., refer to 1, 2, 3, etc., drops of oil. The fol- 
lowing list of symbols applies to the lubrication instructions and the type of 
lubricant to be used: 

Oil (88970) 

G Pack grease between nylon bushings (143484--one pound can or 145867 4-ounce 

tube) 
D Keep dry, no lubricant permitted. 
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E. ADJUSTMENTS AND LUBRICATION (Contd) 

6. CASSETTE DRIVE LUBRICATION (Contd) 

G Pack grease in nylon 
bushings (6 Places) 
(See Note 1). 

G Pulley Post 
(See Note 1) 




01 Springs (2) 
(Each End) 



03 Oil Holes 
(4 Places) 



Brake 

Housing 

Removed 



03 (See Note 2) 



01 Drive Shaft (Each 
End of 2 Drive Hubs) 

02 Move two drive hubs 
to the rear when 
applying oil. 



NOTE 1 : These nylon bushings should be greased only when the unit 
is reassembled. 

NOTE 2 : These nylon bushings (4) and fiber friction washer (4) 
should be oiled (03 drops), whenever a nylon bushing or a friction 
washer is replaced. 
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01 Hooks (Each End 
of 2 Springs) 



01 Pivot Post 
(Each End) 
(Pull bobbin out 
slightly to oil 
rear of post. ) 



01 Pivot 

(Each Screw) 

01 Hooks (Each End 
of Springs) 



01 Pivot Post 




01 Pivot Shaft 
(Each End) 




06 Motor Bearings 



CMJ 
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F. DISASSEMBLY/REASSEMBLY AND PARIS 
1. REMOVAL AND REPLACEMENT OF UPPER CABINET ASSEMBLY 



To remove cover. 

©Remove 12 181242 screws 
with washers which mount 
the 408598 SSI/AC Inter- 
face assembly.. 

©Move the 408598 SSI/AC 
Interface assembly to 
the rear slightly 

NOTE ; Disconnect cables 
controller (if mounted). 
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CASSETTE DRIVE 
AND BASE PLATE 



408698 

SSI AND AC 

INTERFACE ASSEMBLY 




SS^-- 



< 










. >S» _!.-._ _i. _i ^. -a — _ _ -iU JL. _ _ -_ _J 

■ 



\ 



408583 LOWER BASE 
Disconnect P7 (SSI). 



Disconnect P8 (AC). 



408586 
"UPPER CABINET 



©Lay cassette drive on its side for access to the underside of drive 



RUBBER FEED (6) 
401204 



UNDERSIDE OF CASSETTE 




©Loosen six 408584 head shoulder screws which mount covers 



©Holding the base and cover firmly together, return the cassette drive to its 
upirtpltit position. 

©Remove the cover from the base with cassette drive by lifting the cover straight 
up. 

To replace the cover, reverse the removal procedure. 

WARNING: DO NOT OVERTIGHTEN THE SIX 408584 CAPTIVE SCREWS WHICH MOUNT THE COVER. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
2. SUBASSEMBLY IDENTIFICATION 



CASSETTE 
HOLDER 



DRIVE MECHANISM 



MOTOR 




T 

^^^^^ RAQF ^1 ATF MOTOR \ NFUSE 

CIRCUIT CARD BAbl!.PLAl£- DRIVE BELT POWER HOLDER 

(Under Base Plate) SUPPLY 

3. DISASSEMBLY/REASSEMBLY DIRVE 

40CD102 Cassette Drive (From Cabinet Base) 

• Remove cabinet. 



POWER SUPPLY 

CIRCUIT CARD 

(Part of Power Supply) 



Loosen four 403939 screws. 



UNDER MOTOR 




Slide base plate forward until screws loosened 
in Steps 1 and 2 are centered in circular holes 
and lift off. 



UNDER POWER SUPPLY 



Loosen 
403939 
screw. 



To install cassette drive with base plate, reverse removal procedures. Before 
sliding cassette drive rearward, screws must be centered in circular holes located 
under power supply and motor. 



406101 Power Supply 

•Cassette drive with baseplate 
must be free of cabinet base. 
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Remove two black 
leads from positions 
1 and 3 of connector. 




©Remove one 198670 
screw with washer. 



D Remove plug from 

D Remove two 184058 f^ connector under 

.^i_ i_ logic card, 
screws with washers, ® 

72509 lockwashers 

and 3598 nuts. 



To install power supply, reverse procedures. 



403303 Motor Assembly 

• Remove 403300 belt drive. 

©Loosen 92115 set- 
screw and remove 
403299 driver. 

©Remove three slip-on 
terminals from motor 
capacitor. 



©Remove 151631 screw, 
7002 washer and 
121244 clamp. 




5) Remove two leads 
from connec^tor 
positions 1 and 3 
(from power supply). 



©Remove one 151630 screw (s) Remove 

. and 107116 star washer. ^ ^ ici/:oo 

screws, 151622 nuts 

and four 403298 

mounting straps. 

To install motor, reverse procedures. 



Remove 403302 motor 
fan by prying off 
(friction fit). 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 



3. DISASSEMBLY/REASSEMBLY DRIVE (Contd) 
403300 Drive Belt 

•Remove cabinet. "^ 

©Move drive assembly 
in direction shown 
to loosen drive belt. 




Remove 403300 drive belt. 



©Loosen two mounting screws. 



To install drive belt, reverse procedures. Recheck Motor Drive Belt and Motor 
Pulley adjustments (2-108). 



410764 Logic Circuit Card 

•Remove cassette drive with base. 



® Remove tape head 
connector. 



©Remove two 110434 screws and 
110743 lockwashers. Remove 
403301 cover with slot. 




©Loosen 403939 
screw and 
remove terminal. 
(On early design 
models only.) 





z) Remove PI and P2 
connectors. 



Pry card off of 403586 plastic 
studs ix\ order shown by numbers 
in parentheses. See illustra- 
tion showing manner of removal. 



8) Remove P4A and P4B 
connectors. 



PLATE 




©Push projection in 
with orange §tick 
(or equivalent). 



Manner of Prying Circuit Card 
From Plastic Studs 



i)Apply pressure upward 
here with thumb or 
fingers at same time 
projection is being 
pushed inward. 



ffl 



Narrow 



Side 
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DIE BREAK MARK 



IDENTIFICATION 
MARK 



To install 410764 logic circuit card, reverse removal procedures. Circuit card 
must be installed with component side toward baseplate. Projections or 403586 
plastic studs must secure circuit board. The tape head connector must be 
assembled to the tape head so that the identification mark is to the right as 
viewed from the front of the cassette drive. 



143307 Fuse 



•Remove cover. 




0Push down and rotate 

fuse cap (counterclockwise) 
Lift fuse cap and fuse out. 



D Pull 143307 fuse from 
fuse cap. 



To install fuse, reverse removal procedures. 
NOTE ; Replace with 143307 0.6 amp Slow-Blow fuse. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 

3. DISASSEl^LY/REASSBMBLY DRIVE (Contd) 
410043 Power Supply Circuit Card 

•Remove cover. 

©Unsolder six 
leads shown 
in illustration. 



Remove four screws (part of 336027 
capacitors) and 98642 washers. 



RED- YELLOW 



YELLOW 



©Remove 410043 
power supply card. 




©Cut two cable ties. 

(2)Remove heat shrink tubing and 
unsolder two black leads. 

(3)Remove 116783 fuse holder. 

To install circuit card, reverse procedures. Cover lower portion of fuse holder 
with suitable heat shrink tubing after black leads are soldered in place. Secure 
cable assembly to power supply circuit board with two RM43679 cable ties. 

406103 Transformer 



©Cassette drive with base- 
plate must be free of 
cabinet base. 

©Remove one 151630 screw, 
99260 lockwasher and 
terminal connected to 
two red-yellow leads. 



©Remove heat shrink 
tubing from fuse 
holder. Unsolder 
itwo leads. 




S) Remove two black 
leads from positions 
1 and 3 of connector. 



Remove plug from 
Jl connector on 
logic circuit car4 



5) Cut two cable ties. 
Remove lacing twine. 



3) Unsolder leads. 



To install 406103 transformer, reverse removal procedures. Cover lower portion of 
fuse holder with suitable heat shrink tubing after leads are soldered in place. 
Secure cable assembly to power supply circuit board with two RM43679 cable ties. 
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403289 "0" Ring Belt 

•Remove 403300 drive belt. 

©Lift idler pulley assembly out of slot in casting. 
S) Remove 403289 "0" ring belt. 



Loosen nut. 




To install, reverse procedures. Recheck Belt ("0" Ring) adjustment (2-106). 



4. DISASSEMBLY/REASSEMBLY SSI/AC INTERFACE 
•Remove 408597 rear enclosure assembly. 



To replace, reve 
procedures. 




Remove 408598 SSI/AC interface 
assembly from cover. 



Remove two 97799 
flat head screws. 



Carefully remove 408597 
rear enclosure assembly 
Wires are connected 
inside. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
4. DISASSEMBLY/REASSEMBLY SSI/AG INTERFACE (Contd) 

41Q300 Circuit Card 

•Remove upper cabinet assembly (2-114) 
• Remove SSI/AC interface from cabinet 

assembly (2-121). 
•Remove rear enclosure assembly from 

interface assembly (2-128). 



©Remove 410300 
circuit card. 



©Remove two 3606 nuts, 92260 

lockwashers and 7002 flat washers. 



To install a new 410300 circuit card, reverse removal procedure. 

408590 Filter Assembly Removal 

•Remove upper cabinet assembly (2-114). 

•Remove SSI/AC interface assembly (2-121). 

•Remove rear enclosure assembly from interface assembly (2-128) 

•Remove 410300 SSI from circuit card (2-129). 



©Unplug J9 con- 
nector from 
410300 circuit 
card . 




©Remove two 403616 posts 
and two 92260 lockwashers. 

©Remove 408590 
filter assembly 



To install new 408590 filter assembly, 
reverse removal procedure. 
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408607 AC Filter Assembly Removal 

•Remove upper cabinet assembly (2-114) . 
•Remove SSI/AC interface assembly from 

upper cabinet assembly (2-114) . 
•Remove Rear enclosure assembly from 

interface assembly (2-128). 



©Remove 408607 ac 
filter assembly. 




iSlip J8 ac connector 
out of bracket. 




Remove two 112485 screws 
and 92260 lockwashers. 



i)Remove heat 
shrink tubing 
and unsolder 
white and black 
leads from 
filter assembly. 



To install the ac filter assembly, reverse the removal procedure. When 
resoldering leads to line side of filter, solder black lead to terminal 5 and 
white lead to terminal 4. Leads should be covered with heat shrink tubing after 
soldering. 
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F. DISASSEMBLY/REASSEMBLY Am) PARTS (Contd) 

4. DISASSEMBLY/REASSEMBLY SSI/AC INTERFACE (Contd) 

408594 Circuit Breaker Removal 

•Remove upper cabinet assembly (2-115). 
•Remove rear enclosure assembly from 
interface assembly (2-129) . 



©Slip circuit 
breaker out of 
mounting hole. 





l) Remove the two black 
leads from circuit 
breaker. (Phillips 
head screwdriver.) 



Remove nut, lockwasher 
and keyway washer which 
mount circuit breaker 
to enclosure. 



3 Remove circuit 
breaker. 



To install a new 408594 circuit breaker, reverse removal procedure. When connect- 
ing the black leads, proceed as indicated below. 




Connect black lead from terminal B of 
J601 connector to terminal marked line 
on circuit breaker. 



S)Connect black lead from terminal 5 of 
ac filter assembly to unmarked terminal 
on circuit breaker. 



When mounting circuit breaker in rear enclosure, orientate circuit breaker so that 
kejrway is pointing toward small hole next to circuit breaker mounting hole. 
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408591 SSI Cable Assembly Removal 

•Remove upper cabinet assembly (2-114) . 

•Remove rear enclosure assembly from the Interface assembly (2-128). 

Unplug J 9 connector from 
410300 circuit card. 



©Remove four 152893 
screws and 110743 
lockwashers . 



@Slip J9 connector 
through mounting 
hole for J600 con- 
nector and remove 
408591 SSI cable 
assembly. 




To install SSI cable assembly, reverse removal procedure. 

408592 AC Cable Assembly Removal 

•Remove the upper cabinet assembly (2-114). 

•Remove the rear enclosure assembly from the interface assembly (2-128). 

Remove heat shrink tubing 

and unsolder white and black 

leads from ac filter assembly ^^__ ^^^^ _ 

^^'*' Remove 



©Remove 181241 screw with Sems 
fastener and remove green 
ground wire.- — 

Remove four 152893 
screws and 110743 
lockwashers which 
mount J601 connect 





black 
circuit 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
4. DISASSEl^LY/REASSEMBLY SSI/AC INTERFACE (Contd) 

To install the 408592 ac cable assembly, reverse the removal procedure. When 
connecting the black leads to the circuit breaker, proceed as indicated below: 




7270-1-3 




j) Connect black lead from terminal B of 
J601 connector to terminal marked line 
on circuit breaker. 



^Connect black lead from terminal 5 of 
ac filter assembly to unmarked terminal 
on circuit breaker. 



©When connecting the white and black leads to the ac filter assembly, 
solder the black lead from circuit breaker to terminal 5 of the ac 
filter assembly. Solder the white lead from terminal A of J601 
connector to terminal 4 of the ac filter assembly. The leads 
should be covered with heat shrink tubing after soldering. 
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Drive Mechanism 

•Remove cassette drive with base from lower cabinet. 
•Remove 403300 drive belt. 



@Remove tape head connecto 



©Remove two 110434 screws and 
110743 lockwashers. Remove 
403301 cover with slot. 





Remove P4A and P4B connectors. 



©Check if plastic strap securing cables 
to casting also straps casting to base. 
If it does, cut strap. 

/ _,.^® Remove two mounting screws, 
lockwashers and flat washers 

©Remove drive mechanism. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Gontd) 



4. DISASSEMBLY/REASSEMBLY SSI/AC INTERFACE (Contd) 



©Loosen pivot screw 
locknuts both ends. 

® Loosen pivot screws 
both ends. 



^ ^p,r-m 



WIM 



EIO 




©Remove the 110434 
screw, 107116 lock- 
washer and 125015 flat 
washer which mount the 
BOT lamp bracket. 
Remove the BOT lamp 
and bracket. 



©Remove cassette holder assembly. 

To install cassette holder assembly, reverse removal procedure. The tape head 
connector must be assembled to the tape head so that the identification mark is 
to the right as viewed from the front of the cassette drive. 

Recheck adjustments: 

Cassette Holder Page 2-95 and BOT-EOT Sensor Tube Page 2-104 and BOT-EOT Lamp 
Mounting Page 2-103. 

Front Plate Assembly 

•Remove cassette drive with base from lower cabinet. 
•Remove drive mechanism from base. 
•Remove cassette holder assembly. 
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To install drive mechanism, reverse removal procedures. The tape head connector 
must be assembled to the tape head so that the identification mark is to the right 
as viewed from the front of the cassette drive. If plastic strap was cut, secure 
cabling to left rear of casting with a new plastic strap or lacing twine. 
Recheck Motor Drive Belt and Motor Pulley adjustments (2-108) • 



ffl 



Narrow 



DIE BREAK MARK 



IDENTIFICATION 
MARK 



Side 



Cassette Holder Assembly 



•Remove cassette drive with base from lower cabinet. 
•Remove drive mechanism. 



©Remove tape head connector. 



©Remove two 110434 screws and 
110743 lockwashers. Remove 
403301 cover with slot. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
4. DISASSEMBLY/REASSEMBLY SSI/AC INTERFACE (Contd) 

■ ^ U I U " 




Remove two 153799 
screws, 110743 lock- 
washers and 125015 
flat washer. 



©Remove two 153799 screw and 110743 lockwasher and 

403291 cassette holder pressure spring. 
©Carefully route cable through casting. 
(©Remove front plate assembly. 

To install the front plate, reverse removal procedure. 
Check Plate With Cassette Holder adjustment Page 2-100, 

Brake Assembly 

•Remove cassette drive with base from lower cabinet. 
• Remove drive mechanism from base. 
•Remove cassette holder assembly. 
•Remove front plate assembly. 




Remove front 153441 clamp screw, 
and 2669 lockwasher. Remove 
403282 clamp. 

NOTE : On early design drives a 
93001 washer is used between the 
clamp and the casting (anodized 
aluminium) . Later design drives 
do not need washers (silver 
finish) . 



CLAMP SCREW 
(Front) 
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2) Loosen two set screws (0.050 Allen 
wrench) on the brake assembly to be 
removed . 




■— ® Slide brake assembly on housing over 
cassette drive hub. 

Trace the pair of wires from the 
brake assembly removed to the P4B 
connector. 



©With a pick raise the locking tab of 
the connector and carefully pull the 
wire to be removed. Repeat for other 
lead from brake assembly. 



To install a brake assembly, reverse the removal procedure. Refer to WDP 0501 for 
connections to P4B connector. 

Check adjustment. Clutch , Page 2-107 and Brake , Page 2-107. 

Armature Assembly 

•Remove cassette drive with base from lower cabinet. 
•Remove drive mechanism from base. 
•Remove cassette holder assembly. 
•Remove front plate assembly. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 

4. DISASSEMBLY/REASSEMBLY SSI/AC INTERFACE (Contd) 

PIVOT 
POST 



^:::^ 



IDLER 
PULLEY 




©Reanove front 153441 clamp screw and 

LUBRICATION 2669 lockwasher. Remove the 403282 
HOLES 1 

clamp. 



NOTE ; On early design drives, a 93001 



is used between the clamp and the 
casting (anodized aluminium casting) . 
Later design drives do not need 
washers (silver finish casting) . 



CLAMP SCREW 
(Front) 




2) Loosen two set screws (0.050 Allen wrench) 
on the brake assembly of the shaft from 
which armature is to be removed. (See Note.) 

© Slide brake assembly back over housing for 
access to armature hub. 




3 Remove two 180595 set screws (0.050 
Allen wrench) . 



To install armature assembly, reverse the removal procedure. 
Check adjustments: Pulley and Shaft End Play Page 2-106. 

NOTE ; Armature assemblies with clutch assemblies should be replaced 
as mated pairs. 
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Clutch Assembly 



•Remove cassette drive with base from lower cabinet. 
•Remove drive mechanism from base. 
•Remove cassette holder assembly. 
♦Remove front plate assembly. 



PIVOT 
POST 



IDLER' fffl5 
PULLEY 



jiLUBRICATION 

53w^ HOLES 




©Remove rear 153441 clamp screw and 
2669 lockwasher. Remove rear clamp. 

NOTE ; On early design drives, a 93001 
is used between the clamp and the 
casting (anodized aluminium casting) . 
Latfir design drives do not need washer 
(silver finish casting). 



CLAMP SCREW 
(Rear) 



©Loosen two set screws (0.050 Allen wrench) on pulley 

of shaft from which clutch is to be removed. (See Note J.) 




Remove pulley from shaft. 



©Remove four 111640 screws and 130663 
lockwashers . 



NOTE 1 ; Clutch assemblies with armature assemblies should be replaced as 
mated pairs. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
4. DISASSEMBLY/REASSEMBLY SSI/AC INTERFACE (Contd) 




©Remove clutch with shaft assenibly from 
housing. 

Forward clutch assembly (long) -402272. 
Reverse clutch assembly (short)-402271. 



NOTE ; Field coil, rotor and shaft 
are replaced as mated pairs. 




•Trace wires from clutch "assembly being 
removed to connector P4B. 

With a pick, raise the locking tab of the 
connector and carefully pull the wire to be 
removed. Repeat for other lead from the 
clutch assembly. 



To install clutch assembly, reverse the removal procedure. Refer to WDP 0501 for 
connections to P4B. Check adjustments: Clutch Shaft End Play Page 2-106 
Pulley Alignment Page 2-106 and Clutch Gap , Page 2-107. 
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5. PARTS 



403299 60HZ (NICKEL PLATE) 
403305 50HZ (BLACK OXIDE) 



403302 




110743 



403301 



92527 

' 403304 
Dl274 
D151631 

*®2191 



(D1II537 



®3598 



405699' 



©151631 



410764. 



Of art of 403303 motor assembly. 

©Early design units were supplied with five posts and adjusting screws 

©Late design units are supplied with five screws and nuts. 



Base Plate and Motor Assembly 
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F. DISASSEMBLY/REASSEMBLY Al^D PARTS (Contd) 



5. PARTS (Contd) 



Part of 33602 7 



410043 




406103 
151630 

92260 



72509-—^ 
3598 



Power Supply Assembly 
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406124 



403272 

/ 403283 

^^^ / 93001 



119652 
403284 1 1,022^0 



/ 402274 9 



180595 



403296 




402275 

403286 



. y 403296 



49056 
45815 
103305 



403273 



34432 



112626 



403270 



©Part of 402271 clutch assembly (short shaft). 

©Part of 402272 clutch assembly (long shaft). 

©93001 washers not required if 403270 casting has silver finish (not anodized) 



Casting Assembly 
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5. PARTS (Contd) 



153817 3598! 
\ / ^91 



35991 



F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 



151354 



3599 

/ 153817 




119649 
403233 L 



10743 



110434 



©Part of 406123 cable assembly. 

Front Plate Assembly 
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403580 (Blank) 



125015 
107116 



110434 




119649 



403237 






403239 



©Part of 406123 cable assembly. 

Cassette Holder Assembly 



/ 

119652 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 



5. PARTS (Contd) 



407070 



408599 



60458RM 

407015 

408964 



181240 
333147N. 
107116^ \ 




4011941 



401301 L. 

401302 R. 



60467 RM 



40CAB102 -- Upper Cabinet Assembly 
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403939 




408583 Early Design 
Lower Base 
Assembly 



'408583 



©403939 



408971 



©408584 



401204 



©119652 



©Part of 408613 lower base assembly. 

40CAB102 - Lower Base Assemlby 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 



5. PARTS (Contd) 
REF. 4085951 



3606 

92260 7002 



92260 

408590 ®408588 




410300 



408585 



©Part of 408607 filter assembly. 

©Early design 408588 had shelf below filter assembly. 

©Later design 408588 shelf was eliminated as it was not needed 



©408606 

/ 



©327444 



Chassis Assembly of 408598 SSI/AC Interface Assembly 
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408594 



408595 



Ij^ ©402095 




SUPPLIED 
W/408594 



408600 



©Part of 408592 cable assembly. 
©Part of 408591 cable assembly. 



408597 Rear Enclosure Assembly of the 408598 SSI/AC Interface Assembly 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 



5. PARTS (Contd) 

PART NO. DESCRIPTION AND PAGE NO. 



1274 


Screw, 6-40 x 1-1/8 FIL 




135 


2191 


Lockwasher 135, 136, 138, 




139 


2415 


Spring 139 


2669 


Lockwasher 137 


3598 


Nut, 6-40 Hex 135, 136, 138 


3599 


Nut, 4-40 Hex 138 


3606 


Nut, 6-40 Hex 139, 142 


7002 


Washer, Flat 139, 142 


34432 


Washer, Flat 137 


41382 


Spring 138 


45815 


Lockwasher 137 


49056 


Screw, 10-32 x 7/8 Hex 137 


60458 


Gasket 140 


72509 


Lockwasher 136 


76474 


Nut, 10-32 Hex 138, 139 


92115 


Setscrew, 8-32 135 


92260 


Lockwasher 136, 142 


92527 


Lockwasher 135 


93001 


Washer, Flat 137 


97799 


Screw, 6-40 x 9/64 Flat 142 


98642 


Lockwasher 136 


103305 


Washer, Flat 137 


107116 


Lockwasher 139, 140 


110434 


Screw, 4-40 x 3/16 FIL 




135, 138, 139 


110743 


Lockwasher 135, 138, 143 


111537 


Post 135 


111640 


Screw, 2-56 x 7/32 FIL 137 


112485 


Screw, 6-32 x 1/4 FIL 142 


112626 


Nut, 10-32 Hex 137 


112630 


Spring 138 


116783 


Holder, Fuse 136 


119649 


Ring, Retaining 138, 139, 




140 


119652 


Ring, Retaining 137, 139, 




141 


119654 


Ring, Retaining 137 


121244 


Clamp, 1/4 ID Cable 126 


125015 


Washer, Flat 139 


128357 


Ring, Retaining 140 


130663 


Lockwasher 137 


143307 


Fuse, .6 AMP 136 


151354 


Screw, 2-56 x 15/32 FIL 




138 


151442 


Screw, 6-40 x 1/2 Hex 136 


151621 


Screw, 6-32 x 3/4 RD 135 


151622 


Nut, 6-32 SQ 135 


151630 


Screw, 6-40 x 1/4 Hex 135, 




136 



PART NO. 


DESCRIPTION AND PAGE NO. 


151631 


Screw, 6-40 X 5/16 Hex 135 


152441 


Washer, Flat 137 


152893 


Screw, 4-40 x 1/4 Hex 143 


153441 


Screw, 10-32 x 7/16 Hex 137 


153537 


Screw, 6-40 x 9/32 Hex 138 


153799 


Screw, 4-40 x 21/64 Hex 138 


153817 


Screw, 4-40 x 3/8 Hex 138 


180595 


Setscrew, 4-40 137 


181240 


Screw w/Lockwasher, 6-40 x 




3/16 Hex 140 


181241 


Screw w/Lockwasher, 6-40 x 




1/4 Hex 136, 142 


181242 


Screw w/Lockwasher, 6-40 x 




5/16 Hex 143 


181424 


Nut, 6-40 SQ 136 


182523 


Clamp, 1-38 in ID Mounting 




136 


184056 


Screw w/Lockwasher, 6-40 x 




1/4 Hex 136 


184057 


Screw w/Lockwasher, 6-40 x 




3/8 Hex 136 


184058 


Screw w/Lockwasher, 6-40 x 




7/16 Hex 136 


192226 


Bracket, Capacitor Mounting 




135 


198670 


Screw w/Lockwasher, 6-40 x 




5/16 Hex 136 


312918 


Strap 138 


324142 


Connector, 3 PT Plug 143 


327444 


Capacitor, 2 MFD 142 


333147 


Jumper, 1-3/4 in Braided 




140 


336027 


Capacitor, 250O MFD 136 


342121 


Motor 135 


401191 


Panel, End 140 


401194 


Band, Trim 140 


401195 


Clip 140 


401204 


Bumper 141 


401239 


Screw, 8-18 SPL 14P 


401269 


Washer, Spring 140 


401288 


Handle 140 


401301 


Plate 140 


401302 


Plate 140 


402095 


Receptacle 143 


402271 


Clutch Assembly 137 


402274 


Hub, Right Drive 137 


402275 


Hub, Left Drive 137 


403224 


Plate w/Stop 138 


403225 


Post 138 


403231 


Bracket 138 
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PART NO. 


DESCRIPTION AND PAGE NO. 


PART NO. 


403232 


Bail, Sensor 138 


403616 


403233 


Shaft 138 


403937 


403234 


Holder, Cassette 139 


403939 


403235 


Screw, 10-32 Pilot 138 


405699 


403236 


Bracket 139 


405785 


403237 


Post, Bobbin 139 


406102 


403238 


Bobbin w/Tape 139 


406103 


403239 


Spring, Compression 139 


406111 


403240 


Bearing, Retaining 139 


406113 


403241 


Head Assembly 139 


406114 


403243 


Latch, Feed 139 


406119 


403252 


Tube, Sensing 138 


406121 


403270 


Casting 137 


406123 


403271 


Stud 137 


406124 


403272 


Bearing 137 


406125 


403273 


Pulley 137 


406133 


403274 


Coil 137 


407015 


403275 


Rotor 137 


407070 


403276 


Shaft 137 


408583 


403277 


Housing 137 


408584 


403278 


Shaft 137 


408585 


403279 


Housing 137 


408586 


403280 


Pulley 137 


408588 


403281 


Pulley 137 


408590 


403282 


Clamp 137 


408591 


403283 


Housing 137 


408592 


403284 


Shaft, Drive 137 


408594 


403286 


Screw, 4-40 Spl 137 


408595 


403289 


Ring, 137 


408597 


403290 


Spring 137 




403291 


Spring, Flat 138 


408598 


403296 


Brake 137 


408599 


403297 


Plate 135, 136 


408600 


403298 


Strap, Mounting 135 


408606 


403299 


Driver 135 


408607 


403300 


Belt, Drive 137 


408613 


403301 


Cover 135 


408963 


403302 


Fan, Motor 135 


408964 


403304 


Capacitor, 8MF 135 


408965 


403305 


Driver 135 


408967 


403580 


Cassette 139 


408971 


403586 


Support, Circuit Card 135 


410043 
410300 
410764 



DESCRIPTION AND PAGE NO . 

Post 142 

Shaft 140 

Screw, 8-32 Spl 141 

Cable Assembly 135 

Cable Assembly 143 

Bracket 136 

Transformer 136 

Switch 138 

Bracket 138 

Plate, Nut 138 

Actuator 138 

Lamp w/Terminals 138, 139 

Cable Assembly 138, 139 

Armature 137 

Blade 138 

Shaft 137 

Adhesive 140 

Spacer 140 

Base 141 

Screw, 6-40 Shoulder 141 

Bracket 142 

Cabinet 140 

Plate 142 

Filter Assembly 142 

Cable Assembly 143 

Cable Assembly 143 

Breaker, Circuit 142 

Enclosure, Rear 143 

Enclosure Assembly, Rear 

143 

Interface Assembly 142 

Door w/Hinge 140 

Cable Assembly 143 

Filter 142 

Filter Assembly 142 

Base Assembly 141 

Latch 140 

Plate, Trim 140 

Lens 140 

Adhesive 140 

Standoff 141 

Card, Circuit 136 

Card, Circuit 142 

Card, Circuit 135 
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PART 4 -> TEMPEST MODEL 40 DISPLAY MONITOR 40MN202/R A 
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PART 4 — TEMPEST MODEL 40 DISPLAY MONITOR 40MN202/RA 

A. GENERAL 



1. DESCRIPTION 



The function of the Tempest Model 40 Display Monitor (standard Teletype Tempest 
treated) is to provide a visual display on a cathode ray tube of the data stored 
by the Tempest Model 40 display logic. Characters are displayed in dot pattern 
form within a matrix of 720 horizontal dots by 336 vertical dots, over an area 
11-1/4 inches wide by 5-1/4 inches high, centered on the CRT face. Adjustments 
are provided within the monitor for horizontal size and linearity, brightness, 
focus and centering. Operator controls include a power (ON-OFF) switch, bri^tness 
control, and tube tilt to minimize reflected glare. Indicator lamps are provided 
within the monitor for use in checking operation of major subsystems. Under 
control of the display logic, the monitor is capable of displaying characters, 
singly or in groups, at half intensity. The ac power is routed to the display 
monitor via a connector in the left support leg. Logic signals are routed to the 
display monitor via a cable through an opening in the rear of the housing assembly. 



Refer to Page _4- 65, 5.i REFERENCE MATERIAL for a general circuit description with 
block diagram and tor further details of the major components functions. 

The display monitor is designed for operation with a supply voltage of 115 V ac 
(+10 percent) at 60 or 50 Hz. Operating power is 115 watts and heat generation 
i7 400 BTU/Hr. 

2 . TOOLS, TEST EQUIPMENT, AND MISCELLANEOUS 

Tools 

The tools listed below are supplementary to common types such as pliers, screw- 
drivers, etc, and may be procured locally or ordered from Teletype Corporation. 



NOTE ; When ordering replaceable components, unless otherwise specified, prefix 
each part number with the letters "TP" (ie, TP410055) . 



Description Part No. 

• Pull Spring Hook 75765 

• Nut Driver Wrench 1/4 Inch 89954 

• Nut Driver Wrench 5/16 Inch 89955 

• Nut Driver Wrench 3/16 Inch 125752 

• Terminal Extractor 182697 

• Adjusting Tool 405992 

• Scale, ^ Inch L. S. Starrett No. 338 or equivalent 
(procure locally) 

• Soldering Iron, Weller Model W-MCP-750 with MP2C Tip, 
or equivalent (procure locally) _ 

• Desoldering Tool, EDSYN Model MMS005 Soldapullt®, 
or equivalent (procure locally) 
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Test Equipment 



The following equipment or equivalent is required for testing, troubleshooting, 
and adjusting the display monitor. 

• Volt-Ohm-Mllliameter, Trlplett Model 630 APL 

• Digital Multimeter, Fluke Model 8100A 

• Oscilloscope, Tektronix Model 7904 e/w: 

2 — 7A16A Single Trace Amplifiers 

1 -- 7B70 Time Base Unit 
•High Voltage DC Breakdown Tester, Slaughter Co. Model 108-2. 5MW 
•Tempest Model 40 KD Set, Full Edit or 

• Display Monitor Test Set -- CPIO. 010. 000 
Supplied by: Teletype Corporation 

Custom Product Division 
5555 Touhy Avenue 
Skokle, Illinois 60077 

(312) 982-2499 ' . 

Miscellaneous 

The following items should be procured locally: 

• Glyptol® , General Electric, Type 1201, Red 

• Brush, 1/2 Inch Soft-Bristle 

• Thermal Joint Compound 

B. SHOP PROCEDURES 

1. GENERAL 

This section details the cleaning, refinishing, and inspection procedures to be 
followed prior to testing and troubleshooting the display monitor. In many cases, 
careful inspection will save later troubleshooting by revealing broken or loose 
connections, damaged components, possible short circuits, etc. 

Refer to Page 4-76,; F. DISASSEMBLY/REASSEMBLY AND PARTS whenever detailed infor- 
mation on removing display monitor components is required. 

The packing materials detailed in this section are designed for protection against 
damage from rough handling in shipping. 

2. CLEANING 

Immersiion type cleaning is NOT recommended for the display monitor. 

CAUTION : AVOID THE USE OF HARSH OR ABRASIVE CLEANING AGENTS OR SOLVENTS WHICH 
COULD SCRATCH OR DAMAGE THE EXTERIOR PLASTIC SURFACES OF THE MONITOR HOUSING OR 
THE FACE OF THE CATHODE RAY TUBE (CRT) OR CRT MASK. 

Exterior 

CAUTION: WEAR SAFETY GLASSES AND USE CARE IN HANDLING. 
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IB. SHOP PROCEDURES (Cont) 



2. GINNING . Exterior (Cont) 

(1) Remove housing (bottom latch). 

(2) Set display monitor on the rear, display tube face up, and pull off bottom 
cover and support covers. 

(3) Restore unit to its normal position. 




MONITOR 
HOUSING 



CRT 
MASK 



CRT FACE 



Clean all indicated surfaces as follows: 

a. Wash with mild detergent solution 

b. Rinse with damp cloth 

c. Buff dry with soft cloth 




SUPPORT COVERS 
(Left and Right) 



BOTTOM 
PLATE 



Interior 



CAUTION 1 ; WEAR SAFETY GLASSES, AND BE 
CAREFUL NOT TO STRIKE OR DAMAGE THE 
FRAGILE NECK OF THE CRT. 



Rotate heatsink back if 
necessary for easier 
access. 



Clean chassis and components, particularly 
heatsink area, by lightly brushing with a 
clean dry 1/2 inch brush followed by air 
blowing. 

CAUTION 2 ; THE AIR SUPPLY SHOULD NOT 
EXCEED 20 PSI. HIGHER AIR PRESSURES MAY 
DAMAGE SMALL COMPONENTS . 



HEATSINK 
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3. INSPECTION 

Interior 

CAUTION ; WEAR SAFETY GLASSES, AND BE CAREFUL AROUND SUCH FRAGILE AREAS AS THE 
DISPLAY TUBE NECK, YOKE, AND SOCKET. 

a. Rotate heatsink to the rear and check the condition of wiring and 
components. Verify that various connectors are in place and fully 
seated. 

b. Check for the presence and proper connection of grounding straps. 
Make sure these connections are tight. 




GROUND STRAP 



GROUND STRAP 




c. Check for the presence and legibility of all warning labels. 



Remove Power 

Before Replacing Parts 

This Unit Contains 

ffigli Voltages 

Senricing to be Performed by 

Authorized Personnel Only 



Caution 
This part has been hydrogen aimealed 
to provide optimum magnetic shielding. 
AVOm ROUGH HANDLING. 




HOT" (Stamped) 



Before Servicing 

Pwr. Dist Assem. 

Remove 

410852 Circuit Card 
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B. SHOP PROCEDURES (Cont) 



3. INSPECTION (Cont) 
External 



a. 



b. 



c. 



d. 



Examine the face of the display 

tube for chips, scratches, or 

severe discolorations. 

Check that housing, bottom plate 

and support bracket shields are 

not cracked, severely scratched, 

discolored, etc. 

Verify that all four studs 

associated with bottom plate are 

present and not broken or 

mutilated. 

Reinstall bottom plate and support 

bracket shields which were removed 

prior to cleaning. Note the 

differences in the right and left 

support shields to accommodate 

the support bracket's hinge. 




BOTTOM PLATE 



MOUNTING STUDS 



Mechanical Checks 

a. Check tube tilt control for proper 
detenting throughout the entire 
range of tilt, so that the tube 
will remain positioned at any 
desired tilt angle in the range. 
Move adjusting lever to the right 
to disengage from rack teeth. 
Move lever forward or backward to 
obtain desired position. Release 
lever to lock in place. 




BACKWARD 



FORWARD 
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b. With monitor housing removed, the 
monitor tilt release mechanism 
should latch to prevent monitor 
from tilting back on support 
brackets. Check this feature by 
attempting to tilt monitor from 
the horizontal. 

c. Replace housing. Observe that 
housing latch operates to 
securely lock housing to monitor 
and that monitor is now capable 
of being tilted back on support 
brackets. 



HOUSING 



LATCH RELEASE 




TILT RELEASE 

(Latched When Housing 

is Renioved) 



4. MARKING AND PACKING 
Marking 

For record keeping purposes, repair date 
may be marked on monitor chassis as shown, 



MARK HERE 
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B. SHOP PROCEDURES (Cont) 

4. MARKING AND PACKING (Cont) 

Packing 

Factory-type packing may be duplicated by ordering material shown below and apply- 
ing as follows. PK designated items should be ordered from Teletype Corporation. 
The screws, washers, and lockwashers should be procured locally. 



Qty Materials Required 

1 11322PK Corrugated Carton 

1 10603PK Corrugated Carton 

1 28381PK Wood Pallet 

1 28364PK Corrugated Detail 

1 28365PK Corrugated Detail 

2 28051PK Metal Spacers 

8 27442PK Plastic Corners 

2 27542PK Labels 

1 23457PK Plastic Bag 

1 28316PK Wood Frame 



m. 
n. 
o. 



Qty Materials Required 

4 1/4-20 by 2 Inch RH Steel 
Machine Screws 

4 Steel Compression Lockwashers for 
1/4 Inch Screws 

4 Flat Iron Washers for 1/4 Inch 
Screws 

21719PK Tape (as required) 
21632PK Tape (as required) 
21298PK Tissue Paper (as required) 

1 28263PK Corrugated Detail 



Preassemble all parts to bottom of main frame. Mount assembly to a 28381PK 

pallet with two 28051PK spacers, four 1/4-20 by 2 inch right-hand steel 

machine screws, four steel compression lockwashers for 1/4-inch screws and 

four flat iron washers for 1/4-inch screws. Tighten screws securely. 

Complete assembly of monitor with cover removed. Invert monitor. 

Secure each of the two support covers in place with a strip of 21632PK 

tape. Return unit to an upright position. 

Carefully disconnect CRT cable. Tape the video cable to inside of left 

frame with 21632PK tape. 

Mount one 28316PK wood frame support to the two side frames at the top of 

unit. The side frames must fit inside the slots of the wood detail. The 

cut out portion of the wood detail must be facing in the direction of the 

front face of the tube. Move detail to rear so it is positioned just in 

front of the round projections on frames. 

Tape the wood frame support tightly in position on the frames with three 

complete bands of 21632PK tape over the front and rear of the support and 

the underside of the monitor. 

Mount cover and latch securely. 

Release monitor and bottom plate assembly to the packing area. 

Form a 10603PK carton. Close and seal bottom flaps with a strip of 21719PK 

tape applied along the center seam. The tape should extend approximately 

t;hreei inches down the ends of the carton. 

Place unit in carton. Place a 23457PK plastic bag around unit. 

Form a 28365PK detail and place in carton at front of unit as illustrated. 

Wrap the bottom plate assembly in a sheet of 21298PK tissue paper. Form 

a 28364PK detail and secure the wrapped bottom plate to the detail with 

two bands of 21632PK tape . 

Position the detail and bottom plate in the carton. 

Close and seal the top flaps of the carton as outlined in operation 9. 

Moisten and apply a 27542PK label to upper left-hand portion of top of 

carton. 
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u 



Form a 11322PK carton and with bottom flaps down and outward, place 

around the inner carton. 

Position a 27442PK plastic comer on each of the four comers of the 

inner carton. 

Close and seal the top flaps of the carton with 21719PK tape as outlined 

in operation 9. 

Moisten and apply a 27542PK label to upper left-hand portion of top of 

carton. 

Carefully invert carton and contents. Position a 27442PK plastic comer 

on each of the four comers of the inner carton. 

Close and seal bottom flaps of carton as outlined in operation 9. 

Invert carton. 



Tilt lever without 
latch spring. (See Note.) 



CHASSIS 



28316PK 

WOOD FRAME 

SUPPORT 





21632PK 
TAPE 



28263PK 
FOLDER DOUBLE 



28364PK 
DETAIL 



28365PK 
DETAIL 




Secure bottom plate 
assembly to detail with 
21632PK tape. 



NOTE ; If tilt lever is equipped with 406152 latch spring (late design), 28263PK 
detail is not required. Move lever to front detent position and latch will engage 
when monitor bottom plate is removed. 
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B. SHOP PROCEDURES (Cont) 
4. MARKING AND PACKIIJG, Packing (Cont) 



UNIT BASE 

FRONT MOUNTING 

(Two Places) 



23381PK 




WASHER 



LOCKWASHER 

l/4"-20 SCREW 



23381PK 




UNIT BASE 



28051PK 



28104PK 

REAR MOUNTING 

(Two Places) 



LOCKWASHER 



1/4 "-20 SCREW 



28381PK 
DETAIL 




Secure support covers 
in place with 21632PK 
tape. 



10603PK 
CARTON 



NOTE : 23457PK plastic 
bag deleted for clarity, 
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10603PK 



27442PK 
(Typical 8 Places) 




11322PK 



5. CRT DISPOSAL 

Because cathode ray tubes are highly evacuated the glass shell may collapse if 
dropped, scratched, or struck sharply. The sudden inrush of air displacing the 
vacuum may exert sufficient force to dangerously propel shattered glass. To 
eliminate this accidental possibility, air must be allowed to enter the tube 
under controlled conditions prior to disposal of defective or worn out CRT tubes 
Once the air pressure is equalized, standard glass disposal methods can be 
followed. Either of the methods illustrated can be used to allow air into the 
tube. 

DANGER ; ALWAYS WEAR SAFETY GLASSES (PREFERABLY SAFETY GOGGLES OR GLASSiS WITH 
SIDE SHIELDS) WHEN HANDLING OR WORKING IN THE AREA OF EXPOSED CATHODE RAY TUBES. 

WEAR LEATHER GLOVES WHEN HANDLING EXPOSED CRT. 

EXTREME CAUTION MUST BE OBSERVED TO AVOID CONTACT BETWEEN SKIN ABRASIONS OR OPEN 
WOUNDS AND BROKEN FRAGMENTS OF THE CRT. 

IF A CUT IS RECEIVED FROM CRT GLASS OBTAIN MEDICAL TREATMENT IMMEDIATELY. 



DO NOT PICK UP THE TUBE BY ITS NECK. CARRY THE TUBE WITH BOTH HANDS NEAR ITS 
FACE. DO NOT TOUCH THE ANODE TERMINAL (RING SHAPED) ON SIDE OF TUBE. 
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5 . CRT DISPOSAL (Cont) 



B. SHOP PROCEDURES (Cont) 



Method 1 ; 

©Place CRT in packing cartons 
retained from replacement 
tube (or equivalent strong 
container). Carton top 
flaps open. 



INNER BOX 

WITH PLASTIC 

CORNERS 



OUTER BOX 




ANODE TERMINAL 
DO NOT TOUCH 



Pull (or carefully pry with 
screwdriver) the plastic 
ring off of the terminal 
pins at end of neck. 



Score base of pointed 
head with metal file. 
Do not file completely 
through glass. 

\ j©Break off tip 

\ >V^''^of bead with 

n\pj n gas pliers to 

JL/ *\Jl ^llow air into 

r^/^^\ tube. 

/ 




Method 2 : 
(Alternate) 



INNER BOX 

WITH PLASTIC 

CORNERS 



OUTER BOX 
(Sealed) 




ANODE TERMINAL 
DO NOT TOUCH 



Place CRT in packing cartons 
retained from replacement 
tube (or equivalent strong 
container). Seal cartons. 

NECK OF CRT 



2) Insert steel rod through 
side of container. 

'©Strike rod with hammer to 
break tube near top of the 
neck. 

Seal opening for steel rod. 
Mark box "BROKEN GLASS". 
Dispose with glass refuse. 
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C. TESTI]!«; 
1. GENERAL 

Functional testing of the display monitor is accomplished with the use of a full 
edit Tempest Model 40 KD Set or Display Monitor Test Set. 

Functional testing provides a means for verifying operational requirements of th6 
display monitor unit. The test procedure should be performed from start to finish 
without omissions. Possible causes of trouble are listed with the tests to pro- 
vide aid in correcting the trouble. 

Whenever the display monitor fails a particular test, refer to D. TROUBLESHOOTING 
to locate the trouble. After the trouble has been corrected, repeat the test 
that disclosed the trouble and if found satisfactory, resxsne testing from that 
point. 

CAUTION ; TURN OFF ALL AC POWER AND SIGNAL SOURCES WHEN INSTALLING THE DISPLAY 
MDNITOR ON THE TEST SET OR WHEN REMOVING IT. SIMILARLY, TURN OFF ALL POWER AND 
SIGNAL SOURCES WHEN REMOVING OR REPLACING COMPONENTS. 
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NOTES 



2 . HIGH VOLTAGE BREAKDOWN TEST 



Resistance Checks 
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These checks are to be made prior to 
connecting power to unit and prior to 
breakdown test. Remove monitor housing 
and place unit as shown. 

using digital multimeter, select (R X 1) 
scale and clip common lead (black) to 
chassis at a convenient point. Touch 
pin 5 of P702 with probe lead. The 
meter should read essentially zero ohms. 




PROBE HERE 



Select (R X 1 K) scale of multimeter. 
Operate monitor ON/OFF switch to ON- 
Leave meter common lead on chassis and 
touch pin 8, and then pin 11 of P702. 
The multimeter should indicate infinite 
(m) resistance at both pins. Any 
reading Indicates a leak to ground in 
cabling or power distribution circuitry. 



P702 




PROBE THESE 
PINS, 8 & 11 



NOTE: If any of these tests fail DO NOT perform the high voltage breakdown test 
The trouble must be corrected first. Proceed to D. TROUBLESHOOTING for the 
appropriate procedure to correct the trouble. 



Precautions 

CAUTION ; E2CTREME CARE SHOULD BE TAKEN WHEN TESTING AS HIGH VOLTAGE W flUESENT 
WHEN POWER SWITCH IS ON. OPERATOR SHOULD OBSERVE THE FOLLOWING PRECAUTIONS. 



a. AVOID BODILY CONTACT WITH CHASSIS WHEN PROBING. 

b. PROBE ONLY THE POINTS SPECIFIED BY THIS SECTION. 
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C. TESTING (Cont) 

2 . HIGH VOLTAGE BREAKDOWN TEST (Cont) 

Equipment Preparation 

Verify that breakdown tester power switch is OFF and that probe tips are retracted. 
Connect breakdown tester to 115 V ac power source. 

Operate breakdown tester power switch to ON and adjust for 500 V output. 

Extend both probe tips and touch together momentarily to verify that breakdown 
indicator is functioning. 



Retract probe tips and proceed. 

Breakdown Test Procedure 

With the breakdown tester turned ON, set the breakdown 
voltage to V dc . 

Hold one extended probe tip of the breakdown tester on 
bottom of monitor chassis. 



P702 




PROBE HERE ONLY 



Use the other extended probe tip to touch pin 8. Increase the breakdown test set 
output voltage to 500 V dc and hold for one second. Repeat the procedure probing 
pin 11. The test set should NOT signal a breakdown. 

If a breakdown failure occurs, refer to D., 2. HIGH VOLTAGE BREAKDOWN FAILURE 
for detailed troubleshooting methods. If the breakdown test was successful, 
operate display monitor power switch to OFF and proceed to 3. FUNCTIONAL TESTS , 
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3. FUNCTIONAL TESTS 

Preliminary 

Check that 115 V ac power switch of KD set or 
display monitor test set, whichever used, is in 
the OFF position. The display monitor power 
switch should also be switched to OFF. Mount 
display monitor as shown, either on the KD set 
or on the circular base supplied with test set. 





POWER 
SWITCH 



Display Monitor 
Mounted on Test 
Set Base 



Display Monitor 
Mounted on KD Set 



Ce?t4in differences in the displayed information 
are present when using the display monitor test 
set in lieu of KD set for performing the functional 
tests. 

Operating the TEST CHARACTER switch to ON, causes 24 
lines of 80 test characters per line, or, 1920 test 
characters to be generated. These characters are 
displayed as white on a dark background and are 
rectangular with a central dot: 

The CURSOR ON switch operated, produces a uniformly 
bright screen by illuminating all 1920 character 
positions (cursor in all character positions). 

The HIGHLIGHT switch operated in conjunction with 
the CURSOR ON or TEST CHARACTER switch causes the 
display to alternate from full to half intensity 
at intervals of approximately one second. 




TEMPEST MODEL 40 

DISPLAY MONITOR 

TEST SET 

CPIO.010.000 



Residual Images 

Residual images on the display monitor screen shall be considered permissable 
subject to local appearance standards so long as the images are not apparent 
when the monitor is in operation and are not objectionable in nature when the 
monitor is turned off. Refer to F. DISASSEMBLY/REASSEMBLY AND PARTS for CRT 
replacement and B. SHOP PROCEDURES for CRT disposal. 



TEST 
NO. 



PROCEDURE 



Apply ac power to KD or 

test set. 

Turn ac switch oia. 




NOTE: All oth«r test set 
switches should 4e OFF. 



RESPONSE 



POWER 

DISTRIBUTION 

ASSEMBLY 



a. Red pilot 
lamp lit. 



341686 FUSE 
(1.5AmpSL-BL) 



N 




POSSIBLE CAUSE 
OF TROUBLE 



Make sure P5 in 
front of power 
distribution assem- 
bly is connected 
an4 405703 ac input 
cable and 403639 ac 
filter are con- 
nected. 




341578 FUSE 

(Early Design) 

(1.4 Amp SL-BL) 



CRT 



b. Filaments lit. (Do not check if (3RT screen has 
raster or display.) 

NOTE ; To view filament, turn power off, remove 



CRT J17 connector, remove 402112 shield, replace 
J17 connector, and restore power. 

c. Red drive lamp lit. (Do not check if CRT 
screen has raster or display.) 




410646 



ADDITIONAL 
ANALYSIS 



4-24, 1. a. 



4-24, l.b, 



4-25, I.e. 



NOTE: To view red drive lamp, >turn power of f and remove 405873 
front enclosure from 402254 high voltage and video assembly. 
Connect P3 directly to J6 on 410545 circuit card by passing 
the 410547 filter assembly. Reconnect all other^Bhnectors 
and restore power. 



CO 



*n 



H 
H 
Q 



XA 
cn 

CO 



S 



O 
O 
P 
rt 



O 



XA 
CO 

M 

2! 
O 



O 

3 






4S 
I 



00 




Monitor ac power switch on. 




Operator brightness to 
maximum Intensity. 



RESPONSE 



c. Overvoltage lamp 
extinguished 

b. Norma 
lit. 

""Unreg 65 V 
lamp lit 
a.- 

Unreg 130 V 
..lamp lit. 

d. High voltage 
lamp lit, 
(Do not check 
if CRT screen 
has raster or 
display.) 

NOTE ; If all lamps 
remain extinguished. 



POSSIBLE CAUSE 
OF TROUBLE 




410546 



a. Raster clearly 

visible (not brilliant) . 



**Z////////' ' ^ 
/// / ■ x/y // 



. J 



.U.lM:J 




b. Cursor and segment marker 
present when using KDP set, 



Check red pilot lamp. 



Master Brightness 
Adjustment 



410545 

410547 Regulator 
Filter 



ADDITIONAL 
ANALYSIS 



4-25, I.e. 
4-25, 2.b. 

4-25, 2.a. 



4-26, 2.d, 
4-24, l.a, 



4-69 



4-26, 3. 



i 

vo 



TEST 
NO. 



PROCEDURE 



Generate the following test 
pattern on screen from the 
KD keyboard, or 



t 


EEEE 
E 


F.KFEF 

E 


24 


E 


E 


LINES 






■ 


E 
EEEE 


E 
EEEEE 



[*— 80 CHARACTERS-^ 



Operate test set TEST 
CHARACTER switch to ON. See 
Page 4-13, Preliminary for 
discussion of test pattern. 




RESPONSE 



a. Characters well defined. 



b. Vertical size 5-1/4 inches 
+1/8 inch. 



EEEE 

E 

E 



E 
EEEE 



EEEEE 
E 
E 



E 
EEEEiy 



c. Equal character height. 

T 



EEEE 

E 

E 



EEEEE 
E 

E 



! 

i ! 
1 ■ 

E 

EEEE 



E 

EEEEE 



T 



d. Horizontal size. 

U—11-1/4" +1/4"— J 



EEEE 

E 

E 



E 
EEEE 



EEEEE 
E 
E 



E 
EEEEE 



POSSIBLE CAUSE 
OF TROUBLE 



Focus adjustment 



Vertical Size 
adjustment 



Vertical Linearity 
adjustment 



Horizontal Size 
adjustment 



ADDITIONAL 
ANALYSIS 



4-69 
4-70 



4-70 



4-70 



CO 



♦*! 



O 
•-3 
M 

i 

H 
M 
CO 

CO 



»i 



B 

P 
to 

ft 



O 
O 
P 
rt 



O 



H 
M 
CO 

H 
H 



O 
O 

3 






4^• 
I 

O 



TEST 
NO. 



PROCEDURE 



4 
(Cont) 



Generals one line of 
highlt^ted characters or 
operate test set HIGHLIGHT 
and TEST CHARACTER switches 
to ON. 



RESPONSE 



e. Equal character width. 



-ifc 



dh 



EEEE 
E 

E 

I I 



E 
EEEE 



eeeee\ 



E 

eeeee 



f. Lines across display appear 
parallel to horizontal plane. 



EEEE 

E 

E 




EEEEE 
E 
E 



E 
EEEEE 



g. Test pattern centered. 



EEEE. 
E 
E 
E 

II 

E 
EEEE - 



EEEEE 
E 
E 
E 

II 

'e 

EEEEE 



Characters shall alternate full 
to half intensity at approxi- 
mately one second Intervals as 
gauged by ey6r 



POSSIBLE CAUSE 
OF TROUBLE 



ADDITIONAL 
ANALYSIS 



Horizontal 

Linearity 

adjustment 



Yoke Orientation 
adjustment 



Display Centering 
adjustment 



410545 



4-7a 



4-74 



4-74 



4-28, 4, 



m 

i 

CO 

H 



CO 

§ 
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D^ TROUBLESHOOTING 



1. GENERAL 



This section provides necessary information for locating and clearing troubles 
encoimtered in testing the display monitor per C . TESTING . Proceed directly to 
the additional analysis of this section that is referenced in C. TESTING . 

Troubleshooting of breakdown test failures are provided completely in 2. HIGH 
VOLTAGE BREAKDOWN FAILURE . For other problems, 3. TROUBLE ISOLATION should 
always be consulted first. Proceed, when necessary, to the referenced in depth 
information of 4. DETAILED TROUBLE ANALYSIS which contains voltage levels, 
oscilloscope waveforms, and step-by-step instructions required for circuit 
anslysis. 



Supplementary information such as circuit descriptions and block diagrams is 
provided in 5. REFERENCE MATERIAL. 



The display monitor contains a number 
of circuit status lamps as an aid to 
locating trouble. The sketch details 
the location of these lamps . 

To view the red drive lamp on the 410545 
circuit card or the high voltage lamp on 
the 410546 circuit card, or to probe test 
points on these cards, it is necessary to 
remove the 405873 front enclosure from 
402254 high voltage and video assembly. 
See F. DISASSEMBLY/REASSEMBLY AND PARTS 
for procedures. With the enclosure 
removed, connect P3 (from 410853 circuit 
card) directly to J6 on 410545 circuit 
card bypassing the 410547 filter assembly. 
Reconnect all other connectors and restore 
power. 



RED 
DRIVE 



HIGH 
VOLTAGE 



OVERVOLTAGE 



NORMAL 



UNREG 
65 V 



UNREG 
130 V 




INTENSITY 
CONTROL 



PILOT 



FUSE 



POWER 
SWITCH 



Resistance checks are to be made with 
the digital multimeter. 

Signal waveforms and voltage levels 
indicated at the test points of the 
trouble analysis procedure are to be 
checked with the oscilloscope. 

Refer to F. DISASSEMBLY/REASSEMBLY AND 
PARTS for procedures. 
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2. HIGH VOLTAGE BREAKDOWN FAILURE 



Select the (R X 1) scale of the digital multimeter and check resistance between 
P702(5) and chassis. If not zero ohms, check for a loose chassis connection or 
green wire broken off at P702(5). The P702(5) MUST have continuity to the chassis. 



Display Monitor 
AC Input and Power 
Distribution Circuit 




POWER 
DISTRIBUTION 



J5 
I 



P5 



(341799) 



MONITOR OFF/ON 

CONTROL 

(341726) 



P702 




Unplug P902 leads from the top of the 403638 ac filter. Use the breakdown tester 
as in C. TESTING , holding one prod on the chassis. Use the other prod to probe 
P702 pins 8 and 11. If a failure occurs, check 405703 ac input cable. 

If P902 checked satisfactorily, unplug J5 and P5. Use breakdown tester in 
C. TESTING , holding one prod on the chassis. Use the other prod and progres- 
sively probe J5, pins 5 through 12. If a failure occurs on any pin, remove 
341795 power distribution assembly and examine components and wiring associated 
with the pin (see circuit). Also check for signs of arcing at J5. Replace any 
defective wiring or components . 

If J5 checked satisfactory, repeat the above procedure on P5, pins 5 through 12. 
Carefully examine wiring associated with failure indication for signs of arcing. 
Note that certain P5 pins are connected together by wiring. Disconnect switch 
PS3 and check separately if cabling appears in good order. Replace any defective 
wiring, 403638 ac filter, or components. 
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D. TROUBLESHOOTING (Cont) 



3. TROUBLE ISOLATION 



CAUTION ; TURN OFF ALL POWER OR SIGNAL SOURCES BEFORE DISCONNECTING OR CONNECTING 
ELECTRICAL COMPONENTS IN THE DISPLAY MONITOR. 



TROUBLE SYMPTON 




TROUBLE ISOLATION 
AND CORRECTION 



DETAILED 

TROUBLE 

ANALYSIS 



1. 

POWER 

DISTRIBUTION 

ASSEMBLY 



341578 FUSE' 
(Early Design) 



a. Red pilot lamp OFF. 



b, CRT filaments OFF. 




X 



V 



NOTE: To view CRT 



filaments remove the 
402112 shield. 



Check fuse for continuity -- early design 
341578 (1.4A SL-BL) . Current design 
341686 (1.5A SL-BL). 

Fuse good, but pilot lamp not lit. Check 
115 V ac +10% at connector P5 (10, 12). 



10 



115 ;v AC 



o oo o; 
o oo o^ 
oood; 



12 



P5 
(Nonwired View) 



No 115 V ac — Replace 405703 cable 
assembly or 403639 ac filter assembly. 

115 V ac OK — Replace 341795 power 
distribution assembly. 

Fuse continues to fail — Replace: 

410852 circuit card assembly, 

410853 circuit card assembly, 

402254 high voltage and video assembly, 
Ql and Q2 on heats ink. 



Pilot lamp ON — Power distribution 

assembly. 

Disconnect J17 from CRT. 

Check 5.4 V ac +10% at connector 

J17 (1, 8). " J17 

'5.4 V ac OK — Replace CRT. 

iNo 5.4 V ac. 
Remove power. 
Disconnect P5. 

Check continuity P5(l) to Jl7(8), 
Check continuity P5(4) to Jl7(l). 
Check continuity P20(l) and (2) to 
J17(8) and (1). 

No continuity -- Replace or repair 
405863 cable assembly or 405861 
rear cover assembly. 

Continuity OK — Replace 341795 
power distribution assembly. 




4-67 



4-67 



4-67 
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TROUBLE SYMPTOM 



TROUBLE ISOLATION 
AND CORRECTION 



DETAILED 

TROUBLE 

ANALYSIS 



1* (Cont) 

c. Red drive lamp OFF, 




Check Test Point 4 on 410545. 

NOTE ; To view red drive lamp, remove 
405873 front enclosure from the 402254 
high voltage and video assembly. 



4-36 



2. 

a. Unreg 65 V or 130 V 
lamp is OFF. 



UNREG 
65 V 




Check Test Point 1 on 410852. 

Remove power and remove the 410852 

card. 

Apply power and check for 135 V ac 

+10% at PI (4, 5). 

If 135 V ac not present, replace 

341795 power distribution assembly. 



UNREQ 
130 V 



b. Normal lamp OFF. 



NORMAL 



OVERVOLTAGE 




c. Overvoltage lamp ON. 



Check Test Point 19 on 410853. 



Check Test Point 20 on 410853. 



4-46 



4-54 



4-54 
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D. TROUBLESHOOTING (Cont) 
3. TROUBLE ISOLATION (Cont) 



TROUBLE SYMPTOM 



TROUBLE ISOLATION 
AND CORRECTION 



DETAILED 

TROUBLE 

ANALYSIS 



2, (Cont) 

d. High voltage lamp OFF. 



HIGH 
VOLTAGE 



Check Test Point 1 on 410545. 




4-36 



3. 



a. No display. 




b. Bright hori20ntal 
line. 




Bright horizontal 
dashed line. 




Normal lamp OFF — 410853. 
Check 130 volt regulator. 

Normal lamp ON --. 410853. 

High voltage lamp OFF — 410546, 

Check horizontal driver. 

High voltage lamp ON — 410546. 
Check connector PlO, 405858 
cable assembly, and 405859 high 
voltage plate assembly. 



Decrease operator brightness. 
Depress Test Switch No. 3 on 410001 
circuit card in KD test set display 
logic or switch test set test character 
ON. If horizontal line appears dashed, 
go to 3.C. 

Check 65 volt regulator. 



Check connector J4 and 410559 vertical 
deflection assembly. 

Check vertical control. 

Check for open C3 capacitor on 
410852 rectifier assembly. 



4-54 
4-36 

4-67 



4-52 



4-30 
4-48 
4-45 
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TROUBLE SYMPTOM 



TROUBLE ISOLATION 
AND CORRECTION 



DETAILED 

TROUBLE 

ANALYSIS 



3. (Cont) 

d. Raster, but no cursor 
or character. 




e. Rolling (vertical). 






- 'Co 



^:>:/};^~^;,- 






f. No brightness control. 






g. Expanded vertical. 






h. Expanded horizontal, 





^^^^^^^^ 


MMMK 


'^~-l;':i'~/<A: ',. 


,-\ 


\ 


■"* ' % * ' ' ^ ^ 


^^ 


^a' 


\ <■ ^- ' ^ K 


'- .^ 




^0 ^ i^^W\" 






'■S'^V* •* V 


s" 




^',r ".:- 


V /' 




r - " 








Check dot amplifier. 



Check vertical control. 

Check vertical receiver, 

NOTE ; Rectifier assembly can cause 
vertical rolling and linearity problems 
without failure of indicator lamps. 



Check connector P13, 
Check highlight amplifier. 



Check 65 volt regulator. 



Overvoltage lamp ON — 410853, 
Check 130 volt regulator. 



4-39 



4-48 
4-38 

4-45 



4-31 
4-42 



4-51 



4-54 
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D. TROUBLESHOOTING (Cont) 



3. TROUBLE ISOLATION (Cont) 



TROUBLE SYMPTOM 



3. (Cont) 

i. Reduced display. 




3/4" 
(Approx) 



TROUBLE ISOLATION 
AND CORRECTION 



Check Test Point 5 on 410853. 



Dim vertical line. 




Check connector PlO, 405858 cable 
assembly, and 405859 high voltage 
plate assembly. 

Replace 410546 circuit card. 



DETAILED 

TROUBLE 

ANALYSIS 



4-48 



4-31 



4. No highlight. 



Check highlight amplifier. 



B'vijiKimiciracijninijofriipjjoijjTOojCTiimCTiHraiitoeDinir 



4-42 



5. 



ROLLING 
SLOWLY 



Check for open CI capacitor on 
410852 rectifier assembly. 




==EJ 



'Display distorted 
.between in<lentations. 



6. 




SLOWLY Check for open C2 capacitor on 
410852 rectifier assembly. 



Some faint oversize 
characters visible. 



4-45 



4-45 
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TROUBLE SYMPTOM 


TROUBLE ISOLATION 
AND CORRECTION 


DETAILED 

TROUBLE 

ANALYSIS 


7. 
a. 

b. 
c. 

d. 
e. 

f. 


Snowy, fuzzy display 
random flickering of 
dots. 

Blooming, oversize 
display. 

Gradual decrease in 
intensity over periods 
up to 1/2 hour. 

Entire display flickers 
brighter or dimmer ran- 
domly or for extended 
periods of time. 

Parts of characters 
dim or fading over 
entire or part of 
display. 

Entire display out 
of focus. 


Check highlight (R-13) 


4-42 


High voltage (410546) 


4-57 


Check CRT (402110) 




Check CRT (402110) 


- 


Check CRT (402110) 




Check focus adjustment 
Check CRT (402110) 


4-69 
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D, TROUBLESHOOTING (Gont) 



4. DETAILED TROUBLE ANALYSIS 

NOTE ; The circled numbers on the schemetic and pictorial diagrams designate the 
test points referenced in the associated troubleshooting sequences. 

Actual Wiring Diagram 

NOTE ; Transistors Ql, Q2 and Q3 are mounted on heatsink. Transistor Q4 is 
mounted on the rear enclosure of the 402254 high voltage and video assembly. 



^o\ 



(PS>2)aK' 



(n-9)BK 



(1) 



/^ 



(2) 



\. 



LCAOS ARC INTER- 
CHANOCABLE. 



^ 



J 



408S63 

CABLE 

ASSEMBLY 



WIREO END 

orn 



402 1 OS 

CHOKE 

ASSEMBLY 



O ^«i j 



410083 
REOULATOR 
ASSEMBLY 








■^ 








* 


° L 

14 t 






n 


Ljl 


PART or 

4I08S3 
ASSEMBLY 


M 



402120 
AC SWITCH 
ASSEMBLY 



IPS 



PART or 

4I00S2 
ASSEMBLY 



4I0SS2 
RECTiriER 
ASSEMBLY 



."-TB 



341 70S POWER 

DISTRIBUTION 

ASSEMBLY 



4I0SS0 

VERTICAL 

OEPLECTION 

riLTER 

ASSEMBLY 



Ql 



kl 




403«3» 

AC 
riLTER 



AC 
SWITCH 



mm M 



40S703 

AC INPUT 

CABLE 

S-W 






4S5JL 40S043 — 1^ ' - I P ■» ^ LjIS 

^~" FILTER 1^ «o"«« °f N ▼Njnn 

* I 'J ASSEMBLY V | 




ANOOE 
CONNECTION 



401284 HIGH VOLTAOK AND VIDEO ASSEMBLY 






40S«6I 

REAR COVER 

ASSEMBLY 



TO (P7) 



410S47 

REOULATOR FILTER 

CARO ASSEMBLY 




410100 
CIRCUIT CARD 




J5 




4tOS4S 

INTERFACE 

AMPLIFIER 

ASSEMBLY 




gwcywBi 



VIDEO INFUT 
CONNECTOR 



:tt 



410941 

VIDEO INTERFACE 

RECEIVER 
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4tOS4« 
HIOH VOLTAOE 
CARD ASSEMBLY 



tllWK 



O 



N 



\y 



Ir^ 




M 



III 



40SS24 

ULTOR 

CABLE 

ASSEM8LY> 



40S8St 

HIOH 

VOLTAGE 

PLATE 
ASSEMBLY 



:® 



=& 



409890 

CABLE 
ASSEMBLY 



t -R 



<&9?l' 



40211 S 

BRIGHTNESS 

CONTROL CABLE 

ASSEMBLY 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS (Cont) 

402117 CRT Cable Assembly 



(Front View 

as Viewed 

From Tube) 



402113 

CONTACT 

STRIP 



J17 



Terminal location numbers 
enclosed in parentheses are 
for reference and are not 
marked on front of socket. 
Socket nvmibers are on rear 
end of part. 



402104 
END CAP 



All shields folded 
back in this area. 
(Drain wire is also 
cut off in this area.) 



For Reference 



I sneEN 





402048 
SLOTTED 
BUSHING 
PRESS FIT 



402047 
BUSHING 



MOUNTING 

TYPICAL 

PLATE 



All dimensions in area 
are from back end of 
metal bushing. 



RUNNING LIST 


24 AWG. TEFLON WIRE, VOLTAGE RATING lOOOV 


FROM 


COLOR 


TO 


Al 


BROWN 


B2 


A3 


RED 


B6 


A4 


BLUE 


B5 


A5 


GREEN 


Bl 


A8 


YELLOW 


B7 


24 AWG. DOUBLE SHIELDED CABLE 


A2 


BLACK 


B4 


A7 


WHITE 


B3 



402246 Video Cable Assembly 
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402095 
RECEPTACLE 
WIRING SIDE 



J901 




© 
400574 
TERMINAL 
(12 Places) 



NOTE 3 




■NOTE I 



7 TWISTED PAIR 
26 AWG. 31194 RM 


FROM 


COLOR 


TO 


Al 


ORANGE 


B 


A2 


WHITE -ORANGE 


B 


A3 


WHITE-YELLOW 


B 


A4 


WHITE-BROWN 


B 


A5 


GREEN 


B 


A6 


YELLOW 


B 


A8 


WHITE-GREEN 


B 


A9 


BLACK 


B 


AlO 


SLATE 


B 


All 


VIOLET 


B 


A12 


BLUE 


B 


A13 


BROWN 


B 



NOTE 1 ; Prepare for crimping (24 places) 

NOTE 2 ; Remove twisted pair, namely red 
and white/red. 

NOTE 3 : In area use 402097 male pins 
(12 places) . 

NOTE 4 : In area cover terminals with 
suitable heat shrink tubing (12 places). 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS (Cont) 
410545 Horizontal Driver 



Issue 6A 




H3D-* HSD-* *<3^ H-raru. 



(^^ 



♦^ -Kimn. — G2JD-» 



"*CS3-^ 



orvyT^lm H* "" H 



:l** + 



■«- finv * 

■»- kcn h — » 



1^=;:^ 



r^ o 



(1*1 :i«) 






ri^ 



w 



REF 
DESIGN 


DESCRIFi'ION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


CI 


0.1 MFD 25 W Vdc 


305821 


RS 


300 ohm, 20 W, 5% 


341634 


C2 


.47 MFD 20 W Vdc 


310931 


R9 


600 ohm, 5 W, 5% 




C3 


O.Ol MFD 100 W Vdc 


319999 


RIO 


150 ohm 


330640 


C6 


.220 MFD 200 W Vdc 


335803 


R13 


2.7 K 


315956 


C9 


. 50 MFD 50 W Vdc 


192711 


R16 


470 ohm, 1/2 W, 57, 


137602 


C12 


0.22 MFD 35 W Vdc 


300089 


R17 


4.7 ohm 


341575 


CIS 


0.10 MFD 20 W Vdc 


403016 


R18 


270 ohm 


328784 


C14 


0.01 MFD 1.4 K Vdc 


336377 


R19 


22 meg 


324855 


C16 


0.27 MFD 1 K Vdc 


325035 


R22 


2.7 K, 1/2 W. 5% 


118144 


C20 


0.22 MFD 400 W Vdc 


341637 


R23 


1200 ohm, 15 W, 5% 


341631 


C21 


0.002 MFD 1 K Vdc 


328794 


R26 


330 ohm, 1/4 W, 5% 


328785 


C23 


0.47 MFD 35 Vdc 


323139 


R27 


6.8 meg, 1/2 W 


147028 


Rl 


.120 ohm 


333405 


R28 


Variable 1 meg, 1/2 W 


341567 


R2 


1000 ohm 


321213 


R29 


Variable 5 meg. 1/2 W 


341668 


R3 


4.7 K 


315959 


R30 


50 ohm, 15 W. 57, 


341635 


R4 


220 ohm 


318802 


R31 


25 ohm, 10 W, 57, 




R5 


470 ohm 


320276 


R34 


1.5 K 


315954 


R39 


200 ohm, pot. 


406292 


J6 


Guide, Connector 


341751 


R40 


1.3 M, .25 W 


330642 




Connector, Pin .025 


341618 


CRl 


Diode 1N4148 


197464 


J9 


Plug, 15 Circuit 


341645 


CR3 


Diode 1N4007 


335880 




Terminal 


341644 


CR4 


Diode 


430605 


J8 


Connector, 9 Pin Male 


341700 


CR5 


Diode, 1N4740 ZENER 10 V 


336019 


Jll 


Plug, 3 Pin 


341692 


CR6 


Diode, LED 


341636 


R 


Connector, Pin .025 


341618 


CR7 


Diode, Damper 


341539 




Heat Sink, Snap On 


341660 


Ql 


Transistor, 2N4275 


335774 




Pad, Transistor Mounting 


144495 


Q3 


Transistor, 2N3725 


341638 




.027 Dia. Wire (Strap) 


39550RM 


Q6 


Transistor, Horz. Driver 


341639 


J7(l) 


Lead, Elect. (Yellow) 


405877 


Q7 


Transistor, 2N3569 


324656 


J7(2) 


Lead, Elect. (Green) 


405876 


MLl 


Integrated Circuit 


339716 


J7(3) 


Lead, Elect. (Blue) 


405875 


ML2 


Integrated Circuit 


339002 


J7(4) 


Lead, Elect. (Red) 


405874 


DSl 


Bulb, NEON (Orange Dot) 341590 | 


Tl Transformer | 


341521 
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410545 Horizontal Driver 



405875" 
(Blue) 



'405874 
(Red) 



405876 
(Green) 



405877' 
(Yellow) 




\ _ j?*\f^-- rMsV 




f^^^ 




-KM}-t- ^^ 






^^i;:?^ 



(I) (U) 



fl2 

'■■■■ ■■■' 



vhrr = r^J 

(IS) (IS) 



<gs> 



> 



O 
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REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


CI 


0.1 MFD 25 W V dc 


305821 


R21 


470 ohm, 1/4 W, 5% 


320276 


C2 


47 MFD 20 W V dc 


310931 


R22 


2.7 K, 1/2 W, 5% 


118144 


C12 


0.22 MFD 35 W V dc 


300089 


R23 


1200 ohm; 15 W, 5% 


341631 


C16 


270 PFD 1000 W V dc 


325035 


R24 


6.8 ohm, 1/2 W, 5% 


177101 


C17 


0.22 MFD 35 W V dc 


300089 


R30 


50 ohm, 15 W, 5% 


341635 


CIS 


100 MFD 10 W V dc 


181665 


R31 


25 ohm, 10 W, 5% 


341635 


C20 


0.22 MFD 400 W V dc 


341637 


R32 


4.7 K ohm, 1/4 W, 5% 


315959 


C21 


0.002 MFD 1000 W V dc 


328794 


R33* 


1 K ohm, 1/4 W, 5% 


321213 








R34 


1.5 K ohm, 1/4 W, 57. 


315954 


ML2 


Integrated Circuit 


339002 


R36 


180 ohm, 1/4 W, 57o 


328783 








R38 


120 K ohm, 1/2 W 


118184 


CR6 


Diode, LED 


341636 


R39 


120 K ohm, 1/2 W 


1X8184 


CR7 


Diode 


341539 








CR8 


Diode Network 


402282 


Q6 


Transistor 


341639 


CR9 


Diode 


341732 


07 


2N 3569 


324656 


CRIO 


Diode 


341732 


Q4 


(Heats ink) Transistor 


341570 


CRll 


Diode 


341732 


Q4 


(Heatsink) Transistor (See Note) 


406306 








Fl 


No. 18 ga wire strap** 










Tl 


Transformer 


341521 



NOTE; Transistor Q4, 406306, can only be used with Issue 6A or later, 410545 
circuit card. Transistor Q4, 341570, can be used with any issue of 410656 card. 



*Deleted at Issue 4A. 
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D. TROUBLESHOOTING (Cont) 
^- DETAILED TROUBLE ANALYSIS . 410545 Horizontal Driver (Cont) 



TEST 
POINT 



VOLTAGE OR WAVEFORM 



COMPONENT 
ANALYSIS 



TEST 
POINT 



VOLTAGE OR WAVEFORM 



COMPONENT 
ANALYSIS 



1 I I 111 



20 us/cm REFaOO V dc/cm 



No display. 
Replace Q4. 
If Test Points 
3 and 10 are 
good and 
signal good, 
see Note I. 



8 
9 
10 




20 jjs/cm 5 V dc/cm 



No signal. 

Replace 

respectively: 

Tl 

CRU 

CRIO 

NOTE 3 



130 V dc 



No voltage. 
iCheck J6. 
/Check J3 and 
410547 
regulator 
filter (4-53) 



11 



No Test Point 3. 



5 V dc 



No voltage: 
Check J9 and 
410548 video 
interface 
receiver and 
video input 
cable. 



_ 




__ 




mmm 


» 




^ 


~~^ 


„,„ 
































..J 


















REF 


















:; 












u__ 






i 











20 ps/cm 



2 V dc/cm 



No signal. 
Check J9 and 
410548 video 
interface 
receiver (4-57) 
and video 
input cable. 



12 



B m 


■» 


». 


.■■a 




^_ 



















REF. 


... - 


. _ 


_. 


"*"**** 






MM 






*• 1 
\ 










\ 1 








20 us/cm 2 V dc/cm 








: 








ft 


fj. 


J 


^ 








\ 


; 












J 




i 




•—.J" 


-r--.^"' 


■t-t' 


1 "»_ 


_^ 


u. 




1 









No signal. 
Replace C12 

NOTE 3 











1 










' 


« 


•^ 




*4 


^ 


- 




-^ 










: 








— 








REF 














J 





























20 MS /cm 2 V dc/cm 



No signal. 
Replace ML2 



13 



20 Ms/cm ^^^ 2 V dc/cm 



No signal. 
Replace CR6 
and Q7. 

NOTE 3 











































. 




_ 




mmm 


k„ 


«. 


.. 


. 


M. 










REF 
















^ 


i^ 


** 


« 


^ 












; 











No signal. 
Replace C17 



20 ^s/cm 



2 V dc/cm 



NOTE 1 ; If high voltage lamp remains 
extinguished with a good signal at 
Test Point 1, replace 410546 circuit 
card. 

NOTE 2: Most failures isolated under 




Incorrect 
signal. 
Replace Q6, 



20 Ms/cm ^^^ 50 V dc/cm 



Test Points 1 through 10 will result 
in no raster. 

NOTE 3 : The above waveforms may- 
appear different in the new Issue 6A 
or higher 410545 circuit cards. It 
may be necessary to adjust the R39 
variable resistor for the correct 
waveforms . 
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R33 IS OCL.KTKD AT 
issue 4A AND MI.2M 
STRAPPCO TO Ml.2-2. 



HOWIZ 
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IN 
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D. TROUBLESHOOTING (Cont) 



4. DETA3XED TROUBLE ANALYSIS (Cont) 
410545 Vertical Receiver 




^^'^S^ 



■*- rgm -» 



A ' ■ ■■■■ ■■■ ' Zr. 

f. Vqo-4. 




M- ^r 







^^ 
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C20 




2» 


u 




3* 



«R33 DELETED AT 
ISSUE 4A AND ML2-3 
STRAPPED TO ML.2-4." 



CWTICAL ^,1 i Ls— -J^* 



VKRTICAI. yft\ 
SYNC OHO ^TH 




f 7 



VKRTICAL 
SYNC OUT 



VKWTICAli. 
SYNC KTN 



TEST 
POINT 



VOLTAGE OR WAVEFORM 



COMPONENT 
ANALYSIS 



TEST 
POINT 



VOLTAGE OR WAVEFORM 



COMPONENT 
ANALYSIS 
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Rolling. 
N6 signal. 
Check J9. 
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i 












L 






1 






i, 












REF 


















1 


















i 











5 ras/cm 1 V dc/cm 



5 ms/cm I V dc/cm 



Rolling. 
No signal. 
Replace ML2. 

Rolling. 
Signal good. 
Go to 4-43. 
Test Point 2, 



NOTE: Problem in this circuit 
will result in a rolling display. 



REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


R25 


120 ohm, 1/4 W, 5% 


333405 


R26 


330 ohm, 1/4 W, 57, 


328785 


R33* 


1 K ohm, 1/4 W, 57, 


321213 








ML2 


Integrated Circuit 


339002 
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410545 Dot Amplifier 
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■ 


:<^>:l 




■ 
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U«J 



^ 



J^-l 



^ 



zJ 



REF 
DESIGN 


DESCRIFl'ION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


Rl 


120 ohm, 1/4 W, 57, 


333405 


C3 


0.01 MFD 100 W V dc 


319999 


R2 


1 K ohm, 1/4 W, 57, 


321213 


04 


0.1 MFD 25 W V dc 


305821 


R3 


4.7 K ohm, 1/4 W, 57, 


315959 


C5 


47 MFD 20 W V dc 


310931 


R4 


220 ohm, 1/4 W, 57, 


318802 


C6 


220 PFD 200 W V dc 


335803 


R5 


470 ohm, 1/4 W, 57, 


320276 


C7 


0.01 MFD 100 W V dc 


319999 


R6 


51 ohm, 1/2 W, 57, 


143656 


C8 


0.01 MFD 100 W V dc 


319999 


R8 


300 ohm, 20 W, 57, 


341634 


C9 


50 MFD 50 W V dc 


192711 


R9 


600 ohm, 5 W, 57, 


341634 








RIO 


150 ohm, 1/4 W, 57, 


330640 


CRl 


1N4148 


197464 


R35 


15 K ohm, 1 W, 107, 


120210 














DSl 


NEON, (Orange Dot) 


341590 


Ql 


2N4275 


335774 








Q2 


2N4275 


335774 








Q3 


2N3725 


341638 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS , 410545 Dot Amplifier (Cont) 



TEST 
POINT 



16 



17 
18 



19 
20 



21 



VOLTAGE OR WAVEFORM 




COMPONENT 
ANALYSIS 



5 ms/cm 



REF 



10 V dc/cm 





'■': 






^^^1 mk>kjjufe* 


^^^^ 


^^ 


^ 


Inlilli 


ffllfliniii 


illii 


IIHjiii 


: 








: 








: 







5 ms/cm ^^^ 1 V dc/ 



No signal. 
Test Point 20. 
Replace Q3. 
Signal good. 
No characters. 
Check J7 and 
405861 rear 
cover assem- 
bly including 
CRT cable. 
Replace CRT. 



cm 



■REF- 



5 ms/cm 



1 V dc/cm 



42 V dc 



No signal. 
Check J9 and 
410548 video 
interface 
receiver and 
video input 
cable. 
Replace MLl. 



No signal. 

Replace 

respectively: 



Ql 
Q2 



No voltage. 
Replace CRl, 



NOTE 1 ; The signals above are developed by entering characters on the display. 
NOTE 2 ; Failure here will result in no cursor or any characters. 
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?s:^^ 



. ■ ■ (i3) (IS) "*^ ^^ 



»> u«> 



-m. 



/^ 



o 



o 

3« 



OIS^LAV > 7) 
WCADV ^ 




YCLLOWt V «»«'■ 

I > SIGNAI. 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS (Cont) 
410545 Highlight Amplifier 



TEST 
POINT 



22 



23 



24 



25 



26 



27 



28 



29 



VOLTAGE OR WAVEFORM 



























1 












warn 


PPM 


HP 


wm 


hmNim 


















1 






























1 






i 

,. i 











5 ms/cm 



REF 



COMPONENT 
ANALYSIS 



1 V dc/cm 



Test Points 23-26 look 
similar to Test Point 
22 - changes indicated 
below. 



Level 4.2 V dc Neg. Pulse. 



Level .2 V dc^5 V dc 
Pulse. 



Level V dc +3.5 V dc 
Pulse. 



Level 10 V dc Neg. Pulse. 



No signal. Check J9, 
410548 video interface 
receiver, and video 
input cable. 



No signal. Replace MLl. 



No signal. Replace Q4. 



No signal. Replace ML2. 







1 






11 




■ 














1 






















' 






,1 














^ 






. 


— 


'"^ 


^ 


MM 

pi 


m. 


^ 


J 


i 


















1 























20 us /cm 



5 V dc/cm 



































































^ 




li*^ 


l.'ii'.l 


,'.'.1,1 


M!.! 




.'A' 

























































20 m/cm REF 5 V dc/cm 



10 V dc 



No signal. Replace Q5. 
Signal good. Check 
J7 and 405861 rear 
cover assembly. 
Replace 410546. 
Replace CRT. _^_ 



No signal. Check J8. 



No signal. Replace CR2 



No voltage. Replace 
CR5 . 



NOTE 1 ; The signals 
shown are developed by 
placing 80 highlighted 
*s on line one of 
display. The rest of 
display is blank and 
cursor is home. If 
monitor test set is 
used, turn HIGHLIGHT 
and TEST CHARACTER ON. 
The signal at test point 
22 will appear similar 
to that illustrated but 
inverted . 

NOTE 2 : Failure will 
result in no highlight 
or protected information. 



CAUTION : PROBE ONLY 
DESIGNATED TEST POINT 
AREAS ON THIS CIRCUIT 
CARD AS DAMAGE TO 
MONITOR OR TEST EQUIP- 
MENT COULD RESULT. 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS , 410545 Highlight Amplifier (Cont) 



«1054S 
tSSEM. 




■■■■■■■■ a ^ 
no *■■ ■ ■ ■■' ■ ■* _^, 

• • ,' ♦ * ♦ II ' ■■■■■■ ■ ' -KOTi*. '•S' ^ 



'•'• 


<j) 


' • 


• 


:<^>:| 




■ 




• 


m. 


j^ 



(11) (IS) 



s-x 



REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


R7 


100 ohm, 1/2 W, 57o 


137438 


CIO 


47 MFD 20 W V dc 


310931 


Rll 


120 ohm. 1/4 W, 5% 


333405 


Cll 


220 PFD 200 W V dc 


335803 


R12 


1 K ohm, 1/4 W, 5% 


321213 


C13 


10 MFD 25 W V dc 


321976 


R13 


2.7 K ohm, 1/4 W, 5% 


315956 


C14 


0.01 MFD 1.4 K V dc 


336377 


R14 


220 ohm, 1/4 W, 5% 


308802 


C15 


0.1 MFD 500 W V dc 


315942 


R15 


470 ohm, 1/4 W, 5% 


320276 


C19 


0.1 MFD 500 W V dc 


315942 


R16 


470 ohm, 1/2 W, 5% 


137602 


C20 


0.01 MFD 1.4 K V dc 


336377 


R17 


4.7 ohm, 1/4 W, 5% 


341575 








R18 


170 ohm, 1/4 W, 57o 


328784 


CR2 


1N4148 


197464 


R19 


22 meg, 1/4 W, 5% 


324855 


CR3 


1N4007 


335880 


R27 


6.8 meg, 1/2 W, 5% 


147028 


CR4 


1N4004 


312341 


R28 


. RES Variable 


341667 


CR5 


1N4740 ZENER 10 V 


336019 


R29 


RES Variable 


341668 








R33* 


1 K ohm, 1/4 W, 5% 


321213 


MLl 


Integrated Circuit 


339716 


R37 


27 K ohm, 1/2 W. 5% 


118187 


ML2 


Integrated Circuit 


339002 


Q4 


2N4275 


335774 








Q5 


2N4275 


335774 


DS2 


NEON, (Orange Dot) 


341590 






1 







^Deleted at Issue 4A. 



410852 Rectifier Assembly 
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4IOaS2 A»SCMak.V 

cc tsa 







UNKCaUCATEO 



) }0 4S 



D 
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REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


CI 


200 MFD 250 V 


341504 


DSl 


NEON, (Orange Dot) 


341590 


C2 


300 MFD 150 V 


341505 


DS2 


NEON, (Green Dot) 


341589 


C3 


1000 MFD 75 V 


341506 








C4 


0.01 MFD 1000 V 


341550 


Rl 


39 K, 2 W 


341572 








R2 


20 K, 1 W 


120211 


CRl* 


Bridge, 2A. 400 V 


341503 


R3 


lOi 1 W 


178862 


CR2 


1N4004 


312341 


R4 


330 K, 1/4 W 


333415 


CR3 


Diode 


408307 


R5 


82 K, 1/4 W 


333411 


CR4 


Diode 


408307 








CR5 


Diode 


408307 








CR6 


Diode 


408307 









*Deleted at Issue IB; replaced by CR3, CR4, CR5, and CR6. 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS . 410852 Rectifier Assembly (Cont) 



TEST 
POINT 



VOLTAGE OR WAVEFORM 



190 V dc +10% 



90 V dc +10% 



COMPONENT 
ANALYSIS 



No voltage. 
Replace CRl 



No voltage. 
Check Jl. 



55 V dc +10% 













: 




















: 




















': 












!" 








'; 






>M 






.L 








: 




















: ■ 






^ 





REF 
5 ms/cm 50 V dc/cm 



60 V dc +10% 



No voltage. 
Check yoke. 



Incorrect signal 
Replace CR2 . 



High voltage. 
Replace DSl. 



55 V dc +10% 



High voltage 
Replace DS2 . 



NOTE: Troubles on this 
card will usually result 
in no display. 



TEMPEST M40 SHOP MI^NUAL 359, 4-47 



«IO«Sa ASSCMSkV 
CC Mt 




X X 



V 



T 



T 



a 




tJKt) l«A« 



I ! 




H 



UNNCCUI-ATCO 



110 «S 



D 



^ ^ 
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VKnTieAk 
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D. TROUBLESHOOTING (Gont) 
4. DETAILED TROUBLE ANALYSIS (Gont) 
410853 Vertical Control 



TEST 
POINT 



VOLTAGE OR WAVEFORM 



COMPONENT 
ANALYSIS 











: 


—1 










„_ 


t 




_„ 




__ 




- 


t- 


„^ 






.... 


~ 


REF 


— 







— 


— 




- 






■ 























5 ms/cm 



100. V dc/cm 



Signal good. 
No trouble here. 
Horizontal dashed line. 
Check Test Points 4 and 6. 
Replace Q3 (Heatsink). 



2 * 



r 



. .REF. 






5 ms/cm 



1 V dc/cm 



Rolling. Incorrect 

signal. Problem on 

410545. 

No signal. Check 

410547 regulator 

filter circuit card 

assembly. 



*r^ 



>' . t ' i i i 



'f : ' ' 



■ ! i - 



5 ms/cm ^^ 5 V dc/cm 



Rolling. Incorrect signal, 
Replace CR15 or Ql. 



A- 



-h 




, . > REF^.^ 



^ 



Horizontal dashed line. 
Incorrect signal. 
Replace Q2. 



5 ms/cm 



5 V dc/cm 



^ ; I I ! 



\ ■: 




-H 



> :" ..i I 



^ 



Reduced display. 
Incorrect signal. 
Replace Q3. 



5 ms/cm ^^ 2 V dc/ 



cm 




Horizontal dashed line, 
No signal. 
Replace Q4. 



REF 



5 ms/cm 



1 V dc/cm 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS . 410853 Vertical Control (Cont) 





RRF 
DESIGN 


DESCRIPTION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


Rl 


1.5 K ohm, 5 W, 5% 


341551 


CI 


100 MFD 50 W V dc 


327668 


R2 


15 K ohm, 1/4 W, 5% 


333408 


C2 


2 MFD 200 W V dc 


341609 


R3 


51 ohm. 1/4 W, 5% 


315947 


C3 


47 MFD 200 W V dc 


341617 


R4 


2.2 K ohm, 1/4 W, 5% 


315955 


C4 


0.01 MFD 1000 V 


341550 


R5 


75 K ohm, 1/4 W, 1% 


341592 


C5 


2 MFD 25 W V dc 


320290 


R6 


2.2 K ohm, 1/4 W, 57, 


315955 








R7 


Resistor, Variable 


341666 


Ql 


2N3568 


315930 


R8 


1.5 K ohm. 1/4 W, 5% 


315954 


Q2 


Transistor. UNIJ 


341511 


R9 


1 K ohm, 1/4 W, 5% 


321213 


Q3 


2N3569 


324656 


RIO 


Resistor, Variable 


341665 


Q4 


2N2218 


325083 


R12 


75 K ohm, 1/4 W, 1% 


341592 








R13 


2.2 K ohm, 1/4 W, 5% 


315955 


Q3 


(Heats ink) Transistor 


341568 


R14 


1.5 K ohm, 1 W, 5% 


341597 








R15 


1 K ohm, 1/4 W, 5% 


321213 


RTl 


Thermistor 


341606 


R16 


15 ohm, 2 W, 57, 


332764 








R17 


1.5 K ohm, 1 W, 5% 


341597 


CR15 


Diode 


300102 


R33 


2 K ohm, 2 W, 57, 


321155 



















410853 " 65 Volt Regulator 
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sizr LIN 




■■••art P3 




REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


R27 


18 K ohm, 1/2 W, 5% 


118151 


CR9 


1N4004 


312341 


R28 


68 K ohm, 1/4 W, 5% 


333410 


CRIO 


1N5235 B 


341510 


R29 


28.7 K ohm. 1/2 W, 1% 


341595 


CRll 


1N4004 


312341 


R30 


4.02 K ohm, 1/4 W, 1% 


324900 


CR12 


1N4004 


312341 


R34 


27 K ohm, 2 W, 5% 


341603 


CR13 


1N4007 


335880 








CR14 


1N5268 A 


341571 


Q9 


2N3440 


341508 








QIC 


2N3440 


341508 


C9 


4 MFD 150 W V dc 


341602 














Ql 


(Heat Sink) Transistor 


341569 


Fl 


Fuse (0.5 Amp) 


341752 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS, 410853 -- 65 Volt Regulator (Cont) 



TEST 
POINT 


VOLTAGE OR WAVEFORM 


COMPONENT 
ANALYSIS 


7 


+65 V dc +107, 


Horizontal line. 
Test Point 10 CR13. 


8 


90 V dc 


No signal. 
Check J2. 


9 


65 V dc 


Horizontal line. 
Replace Ql (Heats ink). 


10 


65 V dc 


Horizontal line. 
Replace Fl. 


11 


82 V dc 


High voltage. 
Replace CR14. 


12 


6.8 V dc 


Expanded vertical. 
Replace CR9, CRIO. 


13 


8 V dc 


No signal. 
Replace R29. 


14 


65 V dc 


Expanded vertical. 
If high, replace Q9. 


15 


65 V dc 


Horizontal line. 

If zero, replace QIO. 


16 


7.6 V dc 


No signal. 
Replace CRll. 


17 


7.4 V dc 


No signal. 
Replace CR12. 



NOTE ; Components listed in Trouble Analysis column should be replaced if symptom 
specified exists. 
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D. TROUBLESHOOTING (Cont) 

4. DETAILED TROUBLE ANALYSIS (Cont) 
410853 -- 130 Volt Regulator 



TEST POINT 


VOLTAGE OR WAVEFORM 


COMPONENT ANALYSIS 


18 


130 +1.3 V dc 


No display. 
Replace CR8. 


19 


190 V dc 


No signal. 

Check connector J2. 


20 


130 V dc 


No display. 
Replace Q2 on_heat- 
sink. 


21 


190 V dc 


No display. 
Replace CR16. 


22 


6.8 V dc 


Expanded horizontal. 
Replace CR6, CR5. 


23 


8 V dc 


No signal. 
Replace R24. 


i4 


130 V dc 


E-xpanded horizontal. 
Replace Q6. 


25 


130 V dc 


No display. 
Replace Q5. 


26 


130 V dc 


No display. 
Replace CR7. 


27 


7.8 V dc 


No signal. 
Replace CR5. 


28 


7.6 V dc 


No signal. 
Replace CR4. 


29 


55 V dc 


No signal. 
Replace DSl. 


30 


130 V dc 


No signal. 
Replace DS2 



NOTE ; The components listed in Component Analysis column should be replaced if 
no signal is found at test point. 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS, 410853 -- 130 Volt Regulator (Cont) 



SIZf UN 





REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


Rig 


100 K 


321508 


CR3 


1N4004 


312341 


R20 


180 K 


333412 


CR4 


1N4004 


312341 


R23 


121 K, 1% 


341596 


CR5 


1N4004 


312341 


R24 


2 K.1/2 W, Var. 


341665 


CR6 


1N5235 B 


341510 


R25 


7.15 K, 1% 


341594 


CR7 


1N4004 


312341 


R26 


56 K, 1 W 


118198 


CR8 


1N4007 


335880 


R35 


180 K 


333412 


CR16 


1N4004 


312341 


R36 


47 K 


318801 














Q5 


2N3440 


341508 


C7 


4 MFD 250 W V dc 


341600 


06 


2N3440 


341508 


C8 


0.01 MFD 1000 V 


341550 








CIO 


10 MFD 250 W V dc 


341601 


Q2 


(Heats ink) Transistor 


318822 














DSl 


NEON (Orange Dot) 


341590 








DS2 


NEON (Black Dot) 


341591 





















410546 High Voltage Assembly 



TEMPEST M40 MANUAL 359, 4-57 



WARNING ; DO NOT USE OSCILLOSCOPE 
TO PROBE HIGH VOLTAGE ASSEMBLY. 




REF 
DESIGK 


DESCRIPTION 


FARr 
NO. 


REF 
DESIGN 


DESCRIPnON 


PART 
NO. 


CI 


0.0047 MFD 1 KV 


341622 


CR2 


Dl Diode 2 KV 


341554 


C2 


0.0068 MFD 1 KV 


iiUii 








C3 


0.47 MFD 400 V 57. 


405951 


LI 


Size Control 


341530 


C4 


0.0033 MFD 1600 V 5X 


341625 


L2 


Linearity Control 


341531 


C5 


0.1 MFD 1000 V 107. 


341547 














Tl 


Trans. Asm., 
Horlz. Out. 


iAl52i 








Rl 


220 ohm IW 57, 


144464 








R2 


680 ohm IW 57. 


182763 




H. V. Multiplier 
^ P\£al.?.F 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS (Cont) 
410359 Vertical Deflection Filter Circuit Card Assembly 




^^ 




REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


CI 


0.01 UF ±207o 


341550 


C2 


0.01 UF ±20% 


341550 


C3 


0.01 UF ±20% 


341550 


C4 


0.0047 UF +20% 


341622 


LI 


R. F. Choke 


405849 


L2 


R. F. Choke 


405849 


L3 


R. F. Choke 39 UH ±10% 


321159 


L4 


R. F. Choke 39 UH ±10% 


321159 


Jl & J2 


Receptacle 


403611 



m 





r 



VKRTICAL OKFLKCT'ON 
ritOM40l«S9 * 

ItKOULATOR CARD 
A»iCM||l.r 
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X 



40S*4I CABLE 
ASSKMMLY 



ORAWOi; » 
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/I 



^rKKD-THRU 
iriLTKM 



SV.KKVB7 



I 



40H4S rtLYKR 
A8SEM«LY 



401701 YOKE 
ASSEMBLY 



410547 Regulator Filter Circuit Card Assembly 
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.VERTICAL y oc 

SYNC 



+ 130 V DC 



30048S 
STRAP 



"^^ '•^^ . . II - ■ « ■ 




REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


FLl 


LP Filter 


405860 


FL2 


LP Filter 


405860 


FL3 


LP Filter 


405860 








Rl 


680 Ohm, 1/4 W 


315971 



(DELETED ON 
LATER ISSUES) 



{P6) 



(J6 ON 410548 
INTERFACE 
AMPLIFIER 
ASSEMBLY) 



j:i 



^ 



^-^ 



oo 






ll) 



(t) 



(1) 



-?h 



405832 
CABLE 



X 



FL2 



X 



FL3 



X 



(2) 



Rl 
-WV- 



(2) 



(2) 



^ 



(J3 ON CABLE FROM 

4I08S3 REGULATOR 

ASSEMBLY) 

{J3) 



.8 VERTICAL 
' SYNC 



FOR VERTICAL SYNC 

WAVEFORM 

REFER TO 4108S3 CARD 

TEST POINT 2. 



*>• 






+«S V DC 



jy 3 

\ 
\ 



!>' 



130 V DC 



\ / 



359, 4-60 

D» TROUBLESHOOTING (Cont) 
^- DETAILED TROUBLE ANALYSIS (Cont) 
405861 Rear Cover Assembly 



40S99S 
CABUC ASSKMBI.V 



403et4CORK 
309821 CAFACITOR 




32a793 CAPACITOR 
409964 COVKR 



4t09S7 CRT PECO-THROUGH 
ASSEMBLY 



409894 TERMINAL, STRIP 



129009 SCREW (4) 
93117 LOCKWASHER (4) 
71073 PUAT WASHER (4) 



410944 CRT PIUTER 
. ASSEMBUY 



90991 LOCKWASHER (4) 
3999 NUT. HEX. (4) 



410544 CRT Filter Assembly (Used Above) 




410544 



F 4a 30 ^ 




V 
H 
FO 

A 



REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PAitJ 
NO. 


CI 


0.1 MFD, 25 V DC 


305821 


Rl 


1.5K Ohm 1/4 W 


315954 


C2 


0.1 MFD, 25 V DC 


305821 


R2 


1.5K Ohm 1/4 W 


315954 


C3 


200 PF, 1000 V DC 


325011 


Tl 


Transformer Ass em. 


403659 


C4 


200 PF, 1000 V DC 


325011 


J1-J4 


Vert. PV Receptacle 


403611 


C5 


22 PF, 1000 V DC 


325007 


LI 


Ferrite Sleeve 


343619 


C6 


22 PF, 1000 V DC 


325007 


L2 


Ferrite Sleeve 


343619 
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405861 Rear Cover Assembly (Includes 410544) 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS (Cont) 
410548 Video Interface Receiver 
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4I0SS4 CIRCUIT CARD' 



REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


REF 
DESIGN 


DESCRIPTION 


PART 
NO. 


01 


0.1 MFD 


305821 


R12 


560 Ohm 1/4 W 


315951 


02 


22 PF 


335801 


R13 


220 Ohm 1/4 W 


318802 


03 


0.1 MFD 


305821 


R14 


220 Ohm 1/4 W 


318802 


04 


0.001 MFD 


328793 


R15 


470 Ohm 1/4 W 


320276 


05 


0.01 MFD 


300057 


R16 


1.2K Ohm 1/4 W 


315953 


06 


0.1 MFD 


305821 


R17 


3.6K Ohm 1/4 W 


315958 


07 


0.1 MFD 


305821 


R18 


820 Ohm 1/4 W 


315952 


08 


10 MFD 


137312 


R19 


430 Ohm 1/4 W 


336697 


09 


47 MFD 


310931 


R20 


2.2K Ohm 1/4 W 


315955 


010 


0.002 MFD 


328794 


R21 


4.7K Ohm 1/4 W 


315959 


Rl 


1200 Ohm 1/4 W 


333405 


R22 


4.7K Ohm 1/4 W 


315959 


R2 


1000 Ohm 1/4 W 


321213 


Tl 


Transformer Assem. 


403659 


R3 


100 Ohm 1/4 W 


315948 


T2 


Transformer 


403658 


R4 


220 Ohm 1/4 W 


318802 


Ql 


2N4410 Transistor 


334133 


R5 


220 Ohm 1/4 W 


318802 


Q2 


2N3646 Transistor 


325076 


R6 


1200 Ohm 1/4 W 


333405 


Q3 


2N4275 Transistor 


335774 


R8 


560 Ohm 1/4 W 


315951 


ORl 


1N4178 Diode 


197464 


R9 


220 Ohm 1/4 W 


318802 


0R2 


1N4148 Diode 


197464 


RIO 


220 Ohm 1/4 W 


318802 


0R3 


1N4148 Diode 


197464 


. Rll 


220 Ohm 1/4 W 318802 | 


MLl 


I.e. Line Receiver 


339716 



410554 Filter Circuit Card Assembly 
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REF 
DESIGN 


DESCRIPTION 


PART NO. 


Fl 


Filter 


341872 


F2 


Filter 


341872 


F3 


Filter 


402087 


F4 


Filter 


402087 


F5 


Filter 


341872 


F6 


Filter 


341872 


LI 


R.F. Choke 


405849 


L2 


R.F. Choke 


405849 








Rl 


120 Ohm 1/4 W 


333405 


R2 


15 Ohm 1/4 W 


335^35 



410548 Video Interface Receiver and 410554 Filter 
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D. TROUBLESHOOTING (Cont) 
4. DETAILED TROUBLE ANALYSIS (Cont) 
405859 High Voltage Plate Assembly 




UUTOR CABLC 
MOUNTS MEKK 



REF 
DESIGN 


DESCRIPTION 


TP NO. 


REF 
DESIGN 


DESCRIPTION 


TP NO. 


CI. 2. 3 


0.001 MFD, IK V 


328793 


LI, 2, 3 


R.F, Choke 


405849 


C4,5,6 


0.001 MFD, IK V 
Feed-Thru 


338801 


L7,8 


R.F. Choke 


405849 








C7,8,9 


500 PF, IK V 


321157 








CIO, 11 


500 PF, IK V 


325036 


Rl,2,3 


lOK Ohm 


320275 
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5. REFERENCE MATERIAL 
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Major Component Function and Position 

Interface/Amplifier Circuit Card — 
Contains interface circuits necessary 
to receive and process the horizontal 
drive, vertical synchronization, and 
dot signals used to control the 
deflection and modulation of the 
electron beam in the CRT. The inter- 
face/anqplifier circuit card is used in 
conjunction with the regulator and 
vertical deflection circuit card 
and with the high voltage and 
horizontal deflection assembly. 

Regulator and Vertical 
Deflection Circuit Card — 
Contains vertical sweep 
generator, +130 volt and 
+65 volt regulator. This 
circuit card is used in 
conjunction with the 
rectifier assembly and 
interface/anq)lifier 
circuit card. 



Deflection Yoke Assembly — Contains 
horizontal and vertical coil windings 
that control the sweep of the electron 
beam across display screen. 



High Voltage and Horizontal 
Deflection Assembly — Contains 
circuits necessary to generate 
horizontal deflection, CRT bias 
voltage, and second anode acceler- 
ating voltage for the CRT. The 
high voltage and horizontal deflec- 
tion assembly is' used in conjunction 
with interface/amplifier circuit 
card, regulator and vertical 
deflection circuit card, and 
deflection yoke assembly. 




Power Distribution Assembly — 
Contains power transformer, 
filament transformer, and 
provides termination, control, 
and distribution of all ac 
power for the display monitor. 



Cathode Ray Tube (CRT) — Is a high 
contrast tube with a gl are re ducing 
etched face. The CRT is mounted 
between two pivot points to allow 
adjustment by operator for line of 
vision or lighting conditions. 

Rectifier Assembly — Contains rectifier circuit 
to provide unregulated +130 volts and +65 volts, 
vertical coupling capacitor, and interconnection 
to vertical choke. The rectifier assembly inter- 
faces with power distribution assendbly and regulator 
and vertical deflection circuit card. 
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D. TROUBLESHOOTING (Cont) 

5. REFERENCE MATERIAL (Cont) 

General Circuit Description 

Power 

Ac power is applied to power distribution assembly through the left support leg of 
display monitor and through the ac line filter assembly. At this time the pilot 
lamp lights and half power is supplied to the CRT filaments. By turning on display 
monitor control, full ac power is supplied to power distribution assembly where 
voltage is stepped up and applied to rectifier assembly. Normal filament voltage 
is now provided for CRT. 

The rectifier assembly provides two filtered dc voltages for use on regulator 
assembly, unregulated +65 V and unregulated +130 V, The two indicator lamps on 
the circuit card indicate the presence of both dc voltages. 

The regulator assembly has two regulators which provide +130 V and +65 V to the 
interface/amplifier assembly. The norm lamp on the circuit card should be on 
indicating regulated 130 volt power. 

The voltages needed to bias CRT are processed and controlled by the interface/ 
amplifier assembly. These voltages as well as the horizontal deflection current 
are generated by high voltage assembly. 

The high voltage assembly also generates 17,000 V accelerating voltage for CRT. 
An indicator lamp on the circuit card indicates the presence of high voltage 
during normal operation. 

Deflection 

In order to form characters, numbers, or symbols on the CRT screen, the CRT 
electron beam must be positioned from up to down, and from left to right across 
screen in successive sweeps. 

This is done by generating two independent ramps of current coupled to the 
deflection yoke vertical and horizontal coils. One ramp of current is generated 
by the vertical sweep generator of the regulator assembly at a 60 Hz rate. The 
other ranq) generated by the high voltage assembly sweeps the electron beam from 
left to right and back again at a 21,000 Hz rate. 

Since horijson^al rate is much faster than vertical rate, the electron beam will 
travel across the CRT screen 350 times during one vertical cycle, thereby, creating 
a uniform lighted area called the raster. Video signals from the display logic to 
CRT grid element turn the electron beam on or off at proper times during vertical 
raster deflection to accomplish writing of a character on display screen. 



4QMN202/RA Display Monitor 
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1. ADJUSTMENTS 



E. ADJUSTMENTS AND LUBRICATION 



Preliminary 

Display monitor electrical adjustments are made in conjunction with a full edit 
Tempest Model 40 KD Set or a Display Monitor Test Set as described on Page 4-13, 
C. TESTING . 

Before making any of the following electrical adjustments allow approximate! 
10 minutes of warmup time. 

The majority of electrical adjustments 
require a displayed test pattern con- 
sisting of "E" characters derived from 
the KD set, or " B " characters derived 
from the test set, in all positions 
around the perimeter of the display. 

Electrical adjustments are made with 
monitor housing removed and rear heat- 
sink lowered to a horizontal position. 



a. Rotate slotted fastener 

head 1/4 turn counterclockwise. 





b. Lower. 
HEATSINK 



CAUTION ; WEAR SAFETY GLASSES WHEN 
MONITOR HOUSING IS REMOVED, AND 
OBSERVE ALL SAFETY PRECAUTIONS TO 
AVOID ACCIDENTAL ELECTRICAL SHOCK 
OR BREAKAGE OF THE CATHODE RAY TUBE. 



The number indicated in parentheses after each adjustment title designates the 
page covering the adjustment requirements and procedure. 



VERTICAL SIZE (4-70) 




HORIZONTAL 
LINEARITY (4-73) 



HORIZONTAL 
SIZE (4-70) 



VERTICAL 
LINEARITY (4-70) 

410853 

CIRCUIT CARD 

ASSEMBLY 



YOKE 
ORIENTATION (4-74) 





MASTER 
BRIGHTNESS (4-69) 



FOCUS (4-69) 



DISPLAY 
CENTERING (4-74) 



• J17 CONNECTOR 
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Master Brightness 

Requirement: After a 3 minute warmup, the raster (lighted rectangular background) 
shall be just visible (not brilliant) with operator brightness control turned full 
counterclockwise to maximum intensity. 

To Adjust: Rotate operator 
brightness control full 
counterclockwise for maximum 
intensity. Rotate master 
brightness potentiometer 
clockwise for darker; counter- 
clockwise for brighter. Adjust 
for clearly visible raster. 

RASTER (Lighted rectangular background 
area — * shown as crosshatched area) 





ACCESS HOLE TO 

MASTER BRIGHTNESS 

POTENTIOMETER 



OPERATOR 

BRIGHTNESS 

CONTROL 




(Left Rear View) 



ACCESS HOLE TO 
FOCUS POTENTIOMETER 



Focus Adlustment 

Requirement: The display characters shall be well defined. 

To Adjust: Rotate focus potentiometer to position giving sharpest display 
characters. For 410545 Issue 6A and later, if focus is unobtainable and 
sharpest setting of potentiometer is at counterclockwise extreme, remove 
cover from high voltage and video assembly. Cut strap ST (DANGER: POWER 
DOWN FIRST), immediately behind R29. Repeat Master Brightness and Focus 
adjustments. Replace cover from high voltage and video assembly. 
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E. ADJUSTMENTS AND LUBRICATION (Cont) 

1. ADJUSTMENTS (Cont) 

Vertical Size 

I 

Requirement: The height of the 24 lines shall be 5-1/4 inches +1/8 inch. 

To Adjust: Rotate vertical size potentiometer clockwise to decrease; counter- 



clockwise to increase. 



Vertical Linearity 

Requirement: Character height shall be 
uniform throughout the display. 

To Adjust: Rotate vertical linearity 
potentiometer clockwise to decrease 
top row; counterclockwise to decrease 
bottom. 



24 LINES 



•11-1/4" ll/4" 



VERTICAL LINEARITY 
POTENTIOMETER 



a 



VERTICAL SIZE 
POTENTIOMETER 




410853 




-EQUAL 

HEIGHT 

CHARACTERS 



Horizontal Size 



NOTE: Use 405992 monitor adjusting tool to perform this adjustment, 



Requirement: The width of 80 
characters shall be 11-1/4 inches 
■tl/4 inch. 



To Adjust: Rotate horizontal size 
coil clockwise to decrease width; 
counterclockwise to increase width. 




HORIZONTAL SIZE COIL 



(Left Rear View) 
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©Turn off main power switch. 

©Remove eight 152893 screws, 110743 lock- 
washers and 125011 flat washers from 405859 
high voltage plate assembly. _ 

©Position high voltage plate so that there is 
an unobstructed view of the horizontal size 
and linearity coils on the 410546 circuit card. 

WARNING : BE SURE THAT TERMINALS AND/OR FEED 
THROUGH FILTERS ON THE HIGH VOLTAGE PLATE 
ASSEMBLY ARE NOT TOUCHING THE COPPER ENCLOSURE. 

©Turn on main power switch. 

©Insert the 405992 adjusting tool through the 
access hole on the left side of the enclosure 
as viewed from back of monitor. 




HORIZONTAL 
SIZE COIL 



(Left Rear View) 



While viewing through the top opening of the 
enclosure, route the 405992 past the heat sink 
on the fly-back transformer and into the 
horizontal size coil. 

DANGER ; DO NOT PUT FINGERS INSIDE 
THE ENCLOSURE AND DO NOT TOUCH 
COMPONENTS ON HIGH VOLTAGE PLATE 
ASSEMBLY, 



©Adjust horizontal size of 
display to 11-1/4 inches 
+1/4 inch. 

©Turn off main power switch. 

©Reassemble 405859 high 
voltage plate assembly 
by reversing the removal 
procedure. 



NOTE: On later design monitors, 
the horizontal drive cable is 
clamped to the high voltage 
plate assembly. 




FLY-BACK 
TRANSFORMER 



HEAT SINK 



HORIZONTAL 
SIZE COIL 



HORIZONTAL 
UNEARITY COIL 




24 UNES 



EQUAL 

HEIGHT 

CHARACTERS 



Horizontal Size 
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E. ADJUSTMENTS AND LUBRICATION (Cont) 

I. ADJUSTMENTS (Cont) 

Horizontal Centering Adjustment (New) 

Requirement: (410545 Issue 6A and later) , the space between the 80th character 
and the right edge of the raster should be 1 to 1-1/2 character width (gauged by 
eye) after a three minute warm-up. 

To Adjust: Rotate horizontal centering potentiomenter. 



HORIZONTAL CENTERING 
POTENTIOMETER 




HEATSINK 



RASTER (Lighted rectangular 
background area shown as 
crosshatched area. 




1 TO 1-1/2 CHARACTER WIDTH 
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Procedure for Access to Monitor Yoke and Centering Rings 
© Turn main power switch off. 
(D Remove moni tor c o ve r . 
©Remove monitor P901 connector. 

©Release 1/4-tum fastener securing heat sink assembly and tilt heat sink 
assembly rearward. 

©Using tube tilt mechanism, tilt tube face 
downward. 

©Carefully remove CRT J17 connector. 

©Carefully remove 402112 shield assembly. 

® Replace CRT J17 connector. 

© Turn main power switch on. 




•To reinstall 402112 shield 
assembly reverse above procedure, 



Horizontal Linearity 

Requirement: Character width shall be uniform 
throughout the display as gauged by eye. 





To Adjust: Rotate horizontal 
linearity coil for uniform width 
characters. Check and refine 
(if necessary) Horizontal Size 
adjustment. 




(Left Rear View) 



'ACCESS HOLE TO 

HORIZONTAL LINEARITY COIL 

(In side frame and high voltage shield) 



EQUAL WIDTH 
CHARACTERS 
(Gauged by eye) 
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E. ADJUSTMENTS AND LUBRICATION (Cont) 



1. ADJUSTMENTS (Cont) 
Yoke Orientation 

Requirement: The rectangular display 
area shall be aligned (rotationally) 
to the CRT face. 

CAUTION ; HIGH VOLTAGES ARE PRESENT 
AT YOKE. HANDLE ONLY BY YOKE LINER. 
THE NECK OF CRT IS FRAGILE. BE 
CAREFUL NOT TO STRIKE GLASS WITH 
SCREWDRIVERS, ETC. DO NOT OVER- 
TIGHTEN YOKE CLAMP SCREW. 

To Adjust: Loosen yoke clan^ screw. 
Rotate yoke to align display with 
CRT face. Do not overtighten yoke 
clamp screw. 




Rotate yoke to align display. 



CENTERING RINGS 



J17 
CONNECTOR 



Display Centering 




YOKE LINER 
YOKE CLAMP SCREW 



'402112 
SHIELD ASSEMBLY 



Requirement: The display (80 character by 24 lines) shall be centered on CRT 
face as gauged by eye. 

To Adjust: Rotate two display centering rings by tabs. 




Display movement as centering 
rings are rotated. 
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130 VOLT ADJUSTMENT 



NOTE : The 130 V adjustment is preset at the factory, and should not be remade 
unless: 

•There is definite indication that adjustment is not correct. Refer to Test 

and Troubleshooting Sections C and D. 
•Components on 410853 circuit card have been replaced during repair. 

Requirement: The voltage at the emitter of transistor Q2 (318822) on heatsink 
shall be 130 V dc +1.3 V. 

To Adjust: Connect voltmeter input to white lead going to emitter of Q2 on 
heatsink. Rotate 130 V potentiometer to adjust measured voltage to 130 V dc. 
Apply small amount of Glyptal to 130 V potentiometer adjusting screw. 



Rotate heatsink back. 



DIGITAL 
VOLTMETER 




130 V POTENTIOMETER 



LEADS TO TRANSISTOR 
Q2 ON HEATSINK 



LUBRICATION 



None required 
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1. GENERAL 



F. DISASSEMBLY/REASSEMBLY AND PARTS 



This section provides removal and disassembly procedures of various display monitor 
assemblies. For identification and removal of soldered-in circuit card components, 
refer to Page 4-30, 4. DETAILED TROUBLE ANALYSIS or wiring diagram package 
WDP0460. 

Included in this section are exploded assembly views detailing individual part 
numbers and a numerical listing of parts referenced to page numbers of the 
exploded views. This information will be found on Page 4-111, 3 . PARTS . 

When removing a subassembly or part, follow the order of removal as indicated by 
the circled numbers, such as ©, (D , etc. Do NOT force or pry any parts to 
provide clearance for removal. 

Refer to Page 4-2, 2. TOOLS, TEST EQUIPMENT, AND MISCELLANEOUS for a listing of 
tools required to disassemble or reassemble the display monitor unit. 

After disassembly and reassembly of a subassembly or component are performed, the 
associated adjustments shall be checked, and relubrication (if applicable) shall 
be performed. For adjustments and lubrication of the monitor refer to Page 4-70, 
E. ADJUSTMENTS AND LUBRICATION . 

For all disassembly or reassembly procedures or when disconnecting or reconnecting 
any electrical components of the display monitor, all power and video signals to 
the monitor shall be turned OFF to avoid safety hazards and prevent electrical 
coiiq)onent damage. A recommended safety practice is to unplug all ac input power 
cords. 



CAUTION ; WEAR APPROVED SAFETY GLASSES WHEN THE MONITOR HOUSING. IS REMOVED, AS THE 

DISPLAY TUBE IS FRAGILE IN THE NECK AREA AND IS SUBJECT TO IMPLOSION IF BROKEN. 

BE CAREFUL NOT TO STRIKE THE GLASS TUBE WITH TOOLS OR COMPONENTS WHEN WORKING IN 

ITS VICINITY. 

©405701 
0405994 



AfXtiQAa 402110 

wm^lmn DEFLECTION CATHODE 

iJSSSSft YOKE ASSEMBLY RAY TUBE 

ASSEMBLY (4.99) (4.99J 





OiYoke with 405843 filter assembly. 
©Yoke without filter assembly. 

NOTE ; To remove a subassembly or individual part, follow the procedure on page 
referenced in parentheses. 
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NOTE ; The number indicated in parentheses after each assembly designates 
the page covering the disassembly/reassembly procedures. 



405873 FRONT ENCLOSURE 

ASSEMBLY W/410100 FILTER 

CIRCUIT CARD 

(4-88) 



406861 

REAR COVER 

ASSEMBLY 

(4-92) 



402254 HIGH VOLTAGE 
AND VIDEO ASSEMBLY 
(4-83) 
410545 
INTERFACE/AMPLIFIER 
aRCUIT CARD 
ASSEMBLY 
(4-91) 



410853 

REGULATOR 

aRCUIT CARD 

ASSEMBLY 

(4-82) 



402108 

CHOKE 

ASSEMBLY 

(4-95) 



410548 

VIDEO INTERFACE 

RECEIVER 

aRCUIT CARD 

ASSEMBLY 

(4-94) 

405703 
AC CABLE 
ASSEMBLY 

(4-110) 



410546 

HIGH VOLTAGE 

aRCUIT CARD 

ASSEMBLY 

(4-90)_ 

405859 

IHGH VOLTAGE 

PLATE 

ASSEMBLY 

(4-84) 




P16 



P13 



TUBE TILT 

MECHANISM 

(4-98) 



402118 

BRIGHTNESS 

CONTROL W/ 

CABLE ASSEMBLY 

(4-107) 



410852 

RECTIFIER 

aRCUIT CARD 

ASSEMBLY 

(4-81) 



341795 (50/60 Hz) 

POWER 

DISTRIBUTION 

ASSEMBLY 

(4-97) 



410559 

VERTICAL 

DEFLECTION 

aRCUIT CARD 

ASSEMBLY 

(4-98) 

402120 

MONITOR OFF/ON 

CONTROL 

ASSEMBLY 

(4-108) 
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NOTES 
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2 . DISASSEMBLY/REASSEMBLY 



The disassembly/reassembly procedures are based upon the following initial 
conditions unless otherwise specified: 



The display monitor shall be placed 
on a suitable holding fixture. 



405946 Housing Assembly 




MODEL 40 CABINET 

OR 

DISPLAY MONITOR 

TEST SET BASE 



Removal of monitor housing: 

Disconnect the fan cable and ground 
strap and route cable out of cover 
through opening in rear of the 
shroud assembly. 



Disengage latch. New cover latch 
has rectangular hole to accept a 
tool (small screwdriver) to unlatch 
display cover. 




©Move housing back, 




LATCH 
RELEASE 



TILT RELEASE 

(When housing 

is removed) 




(Bottom View) 
(Late Design) 



New cover latch has rectangular hole to 
accept a tool (small screwdriver) to 
unlatch monitor cover. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
408980 Fan Assembly 

©Remove monitor and place on end for access to shroud assembly with fan. 

©Remove the six self -threading screws and flat washers that hold the shroud 
assembly to the cover. Remove the shroud assembly from the cover assembly. 



Remove ac plug 
from fan and 
ground terminal 
from terminal tab. 



©Remove and retain two 3598 
nuts and two 92260 lockwashers 
(opposite comers) . Remove 
408980 fan from shroud 
assembly. 




© Remove and retain two 
184059 screws, three 
92260 lockwashers, two 
3598 nuts and the 180904 
terminal tab. Remove 
408972 grill. 



Heat Sink to Lowered Position 
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©Lower. 




Rotate slotted 
fastener head 
1/4- turn counter- 
clockwise. 



Disconnect P901 video cable 
connector to enable removal 
of housing. 



410852 Rectifier Circuit Card Assembly 



Disconnect P2. 



® Pry 341546 fasteners 
loose from four corners 
(part of 410852). 



INSULATOR 
(Part of 410852) 




410853 CIRCUIT CARD 



(Left Side 
View) 



Disconnect PI. 
410852 CIRCUIT CARD 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 

410853 Regulator Circuit Card Assembly 



405845 CABLE 

(?art of 410559 vertical 

deflection filter) 



410853 
CIRCUIT CARD 



Disconnect nine 
transistor 
terminal leads. 




Disconnect P3 from 
410547 regulator 
filter assembly. 



341527 
TRANSISTOR SOCKET 



Disengage circuit card 
from mounting posts 
(four corners). 



402254 High Voltage and Video Assembly 
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s connect P15. 



405878 



©Disconnect J17 by pulling 
from rear of CRT 



2) Disconnect P13, 



Disconnect P3. 



® Disconnec 
J20. 




Leads to 402118 
brightness con- 
trol assembly. 



2) Remove four 1020 screws 
and 2191 lockwashers. 



D Disconnect high voltage 
lead from side of CRT 
by removing five 152S93 
screws, 110743 locl^ashers 
and 125011 flat washers. 
Remove 405878 cover and 
pull connector from socket 
in CRT. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
405859 High Voltage Plate Assembly 



© Remove eight 152893 
screws, 110743 lock- 
washers and 125011 flat 
washers.' 



Disconnect P15. 




In late design 153799 screw, 
121243 clamp, 110743 lock- 
washer and 125011 flat washers 
will be present. 




405878 
D Disconnect P13. 

Leads to 402118 
brightness con- 
trol assembly. 



a) Disconnect high voltage lead 
connector by unscrewing cap 
and pulling white center 
conductor out. 



Disconnect high voltage 
lead from side of CRT by 
removing five 152893 screws, 
110743 lockwashers and 125011 
flat washers. Remove 405878 
cover and pull connector from 
socket in CRT. 



NOTE : During reassembly of 405859 high voltage plate assembly, the requirements 
specified on the following pages should be checked and met to insure proper opera- 
tion of the monitor. 



High Voltage Plate Assembly 
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(Side View) 



(Rear View) 



405823 
MOUNTING PLATE PD 



405825 
CABLE 




405824 
CABLE 




0The hex nuts that mount the two 405824 and 405825 cable assemblies must be tight 
and secure to the 405823 mounting plate. 

©The 403694 ferrite sleeve must be on the 405825 cable assembly when mounted to 
the 405823 high voltage plate. 

©The 408974 ferrite sleeve (two required) must be on the 405824 cable assembly 
when mounted to the 405823 high voltage plate. 

(4) The presence of eight segments of 39628RM contact strip must be around the 
perimeter and between the 405823 mounting plate and the 405821 front housing 
when assembled. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
Front Enclosure With High Voltage Plate Assembly 



405821 

FRONT 

ENCLOSURE 



410100 
CIRCUIT CARD 



152893 SCREW 
110743 LOCKWASHER 
125011 FLAT WASHER 



(Front View) 




405859 

HIGH VOLTAGE 

PLATE ASSEMBLY 



The eight 152893 hex head screws, 110743 lockwashers and 125011 flat washers must 
be tight and secure when 405859 high voltage plate assembly is mounted to 405821 
front hous ing . 
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410547 Regulator Filter Assembly 

•Remove 405859 high voltage 
plate assembly (4-87) . 




pRenove eight 1028 screws 
and 90951 lockwashers. 



Remove two screws at 
each end of cover. 



(Early Design) 



Disconnect P3 
(Part of 410853 
circuit card). 



i) Remove cover. 



Disconnect 
assembly connector. 



Loosen six 181241 screws 
at top and bottom of high 
voltage assembly cover. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 

2. DISASSEMBLY/REASSEMBLY (Cont) 

410100 Circuit Card Assembly 

•Remove 405859 high voltage 
plate assembly (4-88) . 



405873 

FRONT ENCLOSURE 

ASSEMBLY 



©Disconnect 
ground strap. 



(D Remove two 
screws at each 
end of cover. 



(Late Design) 



Unsolder filters 
(3 places). 




Disconnect filter 
connector. 



Disconnect P6 
(Part of 410853 
circuit card). 



5) Remove cover. 



Loosen six screws at top 
and bottom of high voltage 
assembly cover. 



NOTE ; During reassembly, the requirements specified on the following page should 
be checked and met to insure proper operation of the monitor. 
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405873 Regulator Filter Assembly 



(Top View) 



410100 
CIRCUIT CARD 



405860 
FILTER (3) 




Filters must be tight 
and secure when mounted 
onto front enclosure. 



405821 

FRONT 

ENCLOSURE 



Reference 39628RM 
contact strip 12 
segments around 
entire enclosure. 



The three 405860 tubular filter cartridges must be tight and secure when mounted 
onto the 405821 front housing. 

At the lower edge of the 405821 front housing, check for the presence of (12) 
segments of 39628RM contact strip around entire opening and make sure that they 
are parallel to the lower edge. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
410546 Hish Voltage Circuit Card Assembly 

• Remove 405859 high voltage plate assembly (4j:84) . 
•Remove high voltage assembly cover (4-87 and 4-88). 



405037 
RECEPTACLE 



405858 
CABLE 




341674 
RECEPTACLE 

Disconnect PIO. 



® Rotate and unhook 410546 
circuit card. 
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410545 Interface/Amplifier Circuit Card Assembly 



•Remove 405859 high voltage plate assembly (4-84) . 
•Remove high voltage assembly cover (4-87 and 4-88) . 
•Remove 410546 high voltage circuit card assembly (4-90) 



Remove two 121018 nuts 
and 110743 lockwashers. 



Disconnect three 
transistor leads 



® Disconnect four wires Ml 

by pulling from i \^ 

connectors in 405861 LA 

rear cover assembly. '^ 





Disconnect Pll. 



Carefully pry card 
upward to disconnect 
J9. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 

2. DISASSEMBLY/REASSEMBLY (Cont) 

405861 Rear Cover Assembly 

•Remove 402254 high voltage and video assembly (4-83) from heat sink. 
•Remove 405859 high voltage plate assembly (4-84). 
•Remove high voltage assembly cover (4-87 and 4-88). 
•Remove 410546 high voltage circuit card assembly (4-90). 
•Remove 410545 interface/amplifier circuit card assembly (4-91). 



Remove six 1028 screws and 
90951 lockwas hers. 




405861 

REAR COVER 

ASSEMBLY 



405955 CABLE 



402117 
CABLE ASSEMBLY 



NOTE ; During reassembly of the 405861 rear cover assembly, the requirements 
specified on the following page should be checked and met to insure proper 
operation of the monitor. 
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For location of contact strip see 405991 rear enclosure contact strip. 




405991 

REAR 

ENCLOSURE 

CONTACT STRIP 



39628RM 
CONTACT STRIP 



Seven segments of contact 
strip must be present. 



405861 

VIDEO FILTER 

ASSEMBLY 



402117 
CABLE 



MOUNTING 
RAIL 



405821 

FRONT 

ENCLOSURE 



Partial side view of 
video and 402254 high 
voltage assembly. 



Rear of monitor. 



405820 

REAR 

ENCLOSURE 



The presence of seven segments of 39628RM contact strip must be between the 405863L 
video filter assembly and the 405820 rear housing. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
410548 Video Interface Receiver Circuit' Card Assembly 

•Remove 405859 high voltage plate assembly (4-84). 
•Remove high voltage assembly cover (4-87 and 4-88). 
•Remove 410546 high voltage circuit card assembly (4-90). 
•Remove 410545 interface/amplifier circuit card assembly (4-91) 



Remove three 405818 posts and 
90951 lockwashers. 



410548 VIDEO INTERFACE 

RECEIVER CIRCUIT CARD 

ASSEMBLY 



410554 
FILTER 
CIRCUIT CARD i 
ASSEMBLY T 




® Remove 405819 post and 
90951 lockwasher. 



Remove twelve 
connector leads. 



402246 
CABLE ASSEMBLY 



341630 SOCKET 



151660 SCREW 
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402108 Choke Assembly 
• Remove 410852 rectifier circuit card assembly (4-81). 




© Remove two 341797 screws 
w/lockwashers. 



402108 
CHOKE ASSEMBLY 



Disengage choke cable 
from clamp. 



Disconnect P5. 



Left Side of 
Ma ill Frame 



(D Extract terminals 
2 and 3.. 



CHOKE 
CABLE 



TO 405861 
REAR COVER 
ASSEMBLY 




TO AC 
FILTER 






BLACK 



Wire Side of 
P5 Connector 



BLACK 



TO MONITOR 
OFF/ON CONTROL 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
403639 AC Filter Assembly 
•Remove 410852 rectifier circuit card assembly (4-81). 




403638 FILTER 



/ 



© Disconnect ac input 

cable terminals 1 (BK) , ^ 
2 (W) and 3 (Shield), / / / 

^ / 

/ / / 
/ / / 
/ // 
' / / 



195272 CAPTIVE SCREW 
92260 LOCKWASHER 





•403636 BRACKET 

92260 LOCKWASHER 
112485 SCREW 



Left Side of 
Main Frame 



Unfasten two 
captive 
mounting screws. 



& Extract 
terminals 
7, 10, 11, 
and 12, 



TO 405861 
REAR COVER 
ASSEMBLY 



Disconnect P5. 



CHOKE 
CABLE 



Wire side of P5 connector, 



To monitor OFF/ON control 




AC 
FILTER 



BLACK 



BLACK 



CXJ 
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341795 (50/60 Hz) Power Distribution Assembly 
•Remove 410852 rectifier circuit card assembly (4-81), 




Left Side of 
Main Frame 



<D Remove two 341797 
screws w/lockwashers. 



2) Remove two 403637 posts 
and 92527 lockwashers. 



Disconnect P5. 



Unfasten two captive mounting screws 
to move ac filter aside (4-96). 



341578 
FUSE 



"^^~^' 




(Early Design) 



341686 



i^ar of 
Main Frame 



Remove two 341797 
screws wi^h lock- 
washers . 



(Late Design) 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 

2. DISASSEMBLY/REASSEMBLY (Cont) 
410559 Vertical Deflection Circuit Card Assembly 




D Remove two 3599 
nuts and 90951 
lockwashers. 



Tube Tilt Mechanism 



(|) Remove two 341730 (early design) 
J51632 (late design) shoulder screws 



CRT 



, N0TE : Early design chassis has a 
removable 402283 spring anchor. 



Remove 76296 spring. 




.© Lower CRT neck to 
lowest position. 



NOTE ; Early design chassis has a removable 
402284 bracket mounted with a 185871 screw. 



©Remove 402285 lever. 
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tn^cln; ^^'^nlL^^l 1"^^^ • . i . ., (See Page 4-100 for location of parts.) 
405701 or 405994 Deflection Yoke Assembly ^ ® 

•Remove 410852 rectifier circuit card assembly (4-81) . 

©Disengage captive mounting screws and move ac filter assembly aside. 

©Disconnect Jl7. 

©Disconnect P15. 

©Disconnect high voltage lead from side of CRT by removing five 152893 screws, 
110743 lockwashers and 125011 flat washers. Remove 405878 cover and pull con- 
nector from socket in CRT. 

©Disengage 410559 vertical deflection circuit card assembly from CRT (see 4-98). 

©Remove four 152893 screws, 110743 lockwashers, 125011 flat washers. 

NOTE ; Insert 402244 ferrite sleeve on filter marked "0". Above ferrite sleeve, 
solder one end of 328793 disc capacitor to portion of filter leg that is round. 
Other end of disc capacitor to be between shield and washer of screw as shown. 
Both leads of capacitor to be as short as possible. 

©Remove 402285 tube tilt lever (see 4-98). 

©Remove four 181523 springs. 

©Rotate rod rearward and remove by disengaging from holes in chassis. 

<§) Remove mask. 

^Remove top two 181243 screws w/ lockwashers, 107116 lockwashers, and 3598 nuts 
to disengage ground straps. 

@ Rotate neck of CRT toward vertical and lift to disengage pivot points from 
chassis. 

©Remove bottom two 181243 screws w/ lockwashers, 107116 lockwashers, and 3598 
nuts. 

(§) Remove 402112 intermediate shield. 

@ Carefully remove 402101 shield from CRT. 

©Disconnect two leads. 

@Loosen yoke clamp screw. Slide yoke rearward off CRT neck. In reassembly, do 
not overtighten yoke clamp screw. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
402110 Cathode Ray Tube , 405701 Deflection Yoke Assembly (Cont) 




_ . 402244 

5v» ^ - FERRITE SLEEVE 




328793 DISC 
CAPACITOR 





402109 
GROUND STRAP 



402H0 
CATHODE RAY TUBE 




405701 V 
YOKE ASSEMBLY 

/ 




NOTE ; During reassembly, the requirements specified on the following pages 
should be checked and met to insure proper operation of the monitor. These 
recommended checks are to be performed by qualified service personnel. 
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This figure shows all the shield assemblies that enclose the CRT. 



039628RM contact strip must 
be between and around entire 
circumference of where front 
and rear shields engage one 
another.. 



402116 

REAR CRT 

SHIELD 



©402114 contact strip 
must be around entire 
circumference of where 
rear shield and inter- 
mediate shield engage 
one another. 



End cap shield part of 
402117 cable assembly. 



(Top View of Front of Display) 



402110 

FRONT CRT 

SfflELD 




402112 

INTERMEDL^TE 

SHIELD 



402113 contact strip must be 
around entire circumference 
of where intermediate shield 
and end cap shield engage 
one another. 



405868 
CABLE PLATE 
(Part of 402117) 



braided shields of 402117 
cable must be properly soldered 
to the cable plate. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
402110 Cathode Ray Tube, 405701 Deflection Yoke Assembly (Cont) 



HEX HEAD 
MOUNTING SCREWS 



402109 

BRAIDED 

GROUND STRAPS 



(Partial Top View of Monitor) 




405702 
CRT SHIELD 
ASSEMBLY 



402106 
MAIN FRAME 



Front of Monitor 



Check that the 402109 braided ground straps are properly mounted from the upper 
right and upper left side of the CRT tube shield assembly to the right and left 
sidewalls of the 402106 main frame. 



Rear 402116 CRT Shield Assembly 
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(Partial Top View) 



402116 
REAR SHIELD 




405802 

RECEPTACLE 

(Part of 405844) 

Receptacle must be tight and 
secure to the shield. 



405844 
CABLE ASSEMBLY 



Check that the 405802 "twin-ax" connector that mounts on the rear 402116 CRT 
shield is tight and secure to the shield. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
Video and High Voltage Assembly 
As viewed from rear of monitor. 



HEX HEAD 
MOUNTING SCREWS 



405821 

FRONT 

ENCLOSURE 



405815 

TRANSISTOR 

COVER 



405820 

REAR 

ENCLOSURE 




REAR 

MOUNTING 

RAIL 



402117 
CABLE 



405861 
VIDEO FILTER 

ASSEMBLY 
(Part of video and 
high voltage 
assembly.) 



402047 threaded 
bushing on cable 
must be tight 
and secure to 
video assembly. 



Check that the 402047 threaded metallic bushing on the 402117 CRT cable assembly 
is tight and secure at the point of entry to the 405861 video filter assembly. 
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Left Side of Shielded Tube 

As viewed from rear of monitor. 



NOTE ; Opening in ultor 
cover and metal cable 
clamp must not come in 
contact with heat shrink 
tubing . 



HEAT SHRINK 
TUBING 

405878 
ULTOR COVER 



405824 
ULTOR CABLE 



HEAT SHRINK 
TUBING 




328635 

METAL CABLE 

CLAMP 



MOUNTING 
SCREWS 



SHEILD 



Check that the 328635 metal cable clamp is in total metallic contact with the 
braid of the 405824 ultor cable assembly and that the braid of the 405824 ultor 
cable assembly is in metallic contact with the edges of the slot in the 405878 
ultor cover shield that covers the connection to the CRT. The shrink tubing on 
the cable should not prevent metallic contact as indicated above. 



(Side View of Monitor) 



Floor of the 
main frame. 



405702 

CRT SHIELD 

ASSEMBLY 




402106 
MAIN FRAME 



405952 ground strap must 
be in contact with CRT 
shield assembly at all 
times. 



Check that the ground strap which is centrally located and mounts to the floor 
of the 402106 main frame is in direct contact with the 405702 CRT shield assembly 
at all times. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 

Upper Rear Corner of the Right Sidewall of the Main Frame 
As viewed from rear of monitor. 



402106 
MAIN FRAME 




341792 
CONTACT STREP 



Check for presence of the 341792 contact strip which should be mounted on the 
inside surface in the upper rear area of the right sidewall of the 402106 
main frame. 
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402118 Brightness Control W/Cable Assembly 

Secure heat sink. 




Disconnect P13. 



402118 

BRIGHTNESS CONTROL 

W/CABLE ASSEMBLY 



® Remove monitor from supporting cabinet or base 
and rest, heat sink down, on bench top. 




341546 FASTENER 
7002 FLAT WASHER 



Remove 401108 bottom plate; 
pry loose at fasteners. 



402118 Brightness Control 
W/Cable Assembly 



341557 KNOB 



Disengage 
341561 clip. 




341558 VARIABLE RESISTOR 



341562 CONTAINER 




Locking tabs accessible 
at pry points in sides 
of brightness control. 
Pry with small screwdriver. 
Pull control gently outward 
from bottom of chassis. 



LOCKING TAB 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
402120 Monitor Off/On Control Assembly 
• Remove 410852 rectifier circuit card assembly (4-81). 




TO 405861 
REAR COVER 
ASSEMBLY 



Disconnect P5. 



CHOKE 



CABLE 




TO AC 
FILTER 






BLACK 



Left Side of 
Main Frame 



BLACK 



© Unfasten two captive mounting screws 
to move ac filter aside (see 4-96) . 



Secure heat sink. 




BLACK 



Wire Side of 
P5 Connector 



TO MONITOR 
OFF/ON CONTROL 

Extract terminals 5, 6, 8, and 9. 




341546 FASTENER 
7002 FLAT WASHER 



Remove 401108 bottom plate; 
pry loose at fasteners. 



® Remove monitor from cabinet 
or base and rest, heat 
down, on bench top. 




Locking tabs accessible at 
pry points in sides of 
off /on control. Pry with 
small screwdriver. Pull 
control gently outward 
from bottom of chassis. 




402120 MONITOR 

OFF/ON CONTROL 

ASSEMBLY 
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Heat Sink Transistors 



©Secure heat sink in upright position. 



Remove 125209 screws. 



Remove 341569 Ql 
transistor. 



406306 

OR 

341570 Q4 

TRANSISTOR 

WITH 6347 

SCREWS 



402318 TRANSISTOR 
INSULATOR C3) 




HEAT SINK 
W/SOCKETS 



92260 
LOCKWASHER 



318822 Q2 
TRANSISTOR 



402313 TRANSISTOR 
INSULATOR 



3606 

NUT 



341568 Q3 
TRANSISTOR 



341621 
PLASTIC COVER 



Pry two 341546 nylon rivets 
loose with screwdriver. 



NOTE 1; On heat sink assembly, 402319 insulator associated with transistor (Q3) 
is replaced by 402319 (new) using mica (muscovite) material. The mica insulator 
requires thermal joint compound (heat conducting paste) applied to the rear side 
of the transistor and on the heat sink surface. The 402318 insulator associated 
with transistors (Ql, Q2 and Q4) remains unchanged. The insulator material used 
is fiberglass reinforced silicone rubber and does not require thermal joint 
compound. 

NOTE 2 ; Transistor Q4 part number 406306 can only be used with 410656 Issue 6A 
or later, incorporating R39 part number 406292 horizontal centering control. 
Transistor Q4 part number 341570 can be used with any issue of 410656 circuit card 
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F. DISASSEMBLY/ REASSEMBLY AND PARTS (Cont) 
2. DISASSEMBLY/REASSEMBLY (Cont) 
405703 AC Cable Assembly 




Left Side of 
Main Frame 



©Disconnect ac cable terminals 
, / from ac filter. 



® Lift latch. 
Rotate support 
to position 
shown. 




P702 






«O«09O«O3OJ 

Hdioaosozo^ 

«30KOIO<OI01 






©Remove support cover 
(pull plastic sleeve 
downward) • 



Secure heat sink* 



©Remove two screws. 
Note washer on 
rear screw. 




5) Remove two screws. 



® Disengage strain relief 
from bracket. 




341546 FASTE>rER 
7002 PLAT WASHER 




Remove 401108 bottom plate; 
pry loose at fasteners. 



Remove monitor from cabinet, and 
rest, heat sink down, on bench top< 
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3. PARTS 
Frame Assembly 



181240 



^341717 
y 341792 

341716 



84226 

/ 




401116 



401114 (Right) 

401115 (Left) 



110743 
151737 



Ref . Support 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
3. PARTS , Frame Assembly (Cont) 



341523 
(Early Design 




402106 



FRAME 



0183111 



0341616 

©341546- ^ 



©Part of 410852 
©Part of 341683 
© Part of 341616 
® Part of 341795 
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403638 



112485 
92260 



^^ 



Use suitable heat 
shrink tubing. 




STRAP, WHITE 
4" LONG 
(3 Places) 



STRAP, BLACK 
4" LONG 



185677 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
3. PARTS (Cont) 
402120 Monitor Control Switch (On-Off) Assembly 

.341564 

.341566 



405720 




©182648 



402118 Brightness Control Switch Assembly 



©Part of 405720 Cable Assembly 



1341561 



341558 




i341674 



®!185677. 



:^ 




341557 




^,,^,XD'341562 



©Not Part of 341559 
©Part of 341559 
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181240 



—405952 




£•• 



.402283 



76296. 






405863^ /^:=::^-^ ^^---^ \\T 



--J 





^^^ 0341558 



1— {405719 




©341561 

©341562 
©402 118 Cable Assembly 

402286 MK 
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3. PARTS (Cont) 



F. DISASSEMBLY/REASSEMBLY AM) PARTS (Cont) 




405703 



©401111 



I 



©135124 




401113 



©405703 Cable Assembly 
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341580 




410853 



341579. 




341527 



341526 



341651 




402319 



HEAT SINK ASSEMBLT 
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3. PARTS (Cout) 



F . DISASSEMBLY/REASSEMBLY AND PARTS ( Cont ) 



181243^ 
> 




181241 



3606-^ / 405853 
2191 



319238 



126241 



121243 
HIGH VOLTAGE PLATE ASSEMBLY (405859) 



410546 




405873 




341674 
(185677 Female Pins) 



1^410545 



405832 



FRONT ENCLOSURE ASSEMBLY (405873) 
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2539 



90951 



405864 




108450 



121242 



402117 




405955 \^ ^93117 
^181241 ^25005 



Solder all braids (4) to plate. 



125011 
Front end of socket. 

405866 



406594 



402113 



402104 



Inside surface of end cap 
to be cleaned before 
applying contact strip. 



Attach 407373 label to 
back surface of end cap 
as shown. 



REAR COVER ASSEMBLY (405861) 
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3. PARTS (Cent) 



F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 



3603 



341630 
151660 



9095K 
405818^. 




400574 



REAR ENCLOSURE ASSEMBLY 
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40U07 

\ 



©©402283 




405701 
405994 



151632 



107116 ar' \y 
184055 



.V 



O© 185871 



® Part of 402286 modification kit 



341730 

/ 



^ 



Early Design 



405878 




© New style chassis is redesigned 
such that these parts are not 
required. 



402112 



402286 MODIFICATION KIT TO REPLACE WHEEL-TYPE 
TUBE TILT MECHANISM WITH LEVER-TYPE 
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3. PARIS (Cont) 



F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 



405946 
\ 



401126 



401130 




405947 



/ 
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Ret CRT 



This example may not 
represent the actual 
break. 





Ref. 76296 



Re£. 402285 



408391 



408892 MODIFICATION KIT TO REPAIR 40-TYPE DISPLAY 
MONITOR CRT WITH BROKEN TILT LEVER MOUNTING TAB 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
4. COMPONENT PARTS LIST 

NOTE : When ordering replaceable parts or components, unless otherwise specified, 
prefix each part number with the letters "TP" (ie, TP410055) . 



Part 


Description and 


Part 


Description and 


Part 


Description and 


Number 


Page Number 


Number 


Page Number 


Number 


Page Number 


1020 


Screw, 6-40 x 1/4 Hex 


180714 


Screw, #6 Self -Tapping 


341559 


Cable Assembly 114 




117 




112 


341561 


Retainer, Spring 114, 115 


2191 


Lockwasher 118 


181240 


Screw w/Lockwasher, 640 


341562 


Container 114, 115 


2199 


Nut, 7/16-32 Hex 118 




X 3/18 Hex 111, 115 


341563 


Container 1 14 


2539 


Nut, 3/8-32 Hex 119 


181241 


Screw w/Lockwasher, 640 


341564 


Retainer, Spring 114 


3598 


Nut, 640 Hex 115 




xl/4Hexll8, 119, 120 


341566 


Wheel 114 


3599 


Nut, 440 Hex 119 


181243 


Screw w/Lockwasher, 640 


341567 


Shaft 114 


3603 


Nut, 1/4-32 Hex 120 




X 3/8 Hex 115, 118 


341568 


Transistor 117 


3606 


Nut, 640 Hex 118, 120 


181392 


Terminal, Tab Type 116 


341569 


Transistor 117 


6347 


Screw, 6-32 x 3/8 RD 120 


, 181707 


Nut, Speed 112 


341570 


Transistor 120 


7002 


Washer, Flat 122 


181721 


Connector, 12 Pt Plug 


341576 


Switch 114 


71073 


Washer, Flat 118, 119 




Type 112 


341577 


Socket, Fuse 112 


74707 


Spring 122 


i 182182 


Holder, Fuse 112 


341578 


Fuse, 1.4ASL-BL 112 


76296 


Spring 115, 121, 123 


182648 


Connector, 12 Pt 


341579 


Fastener 117 


84226 


Spring HI 




Receptacle Type 114, 115 


341580 


Support, Circuit Card 117 


90951 


Lockwasher 119, 120 


: 183111 


Label 112 


341616 


Insulator 112 


92260 


Lockwadierll2,113, 120 


i 184055 


Screw w/Lockwasher, 640 


341621 


Cover 117 


92527 


Lockwasher 112 




X 3/16 Hex 121 


341630 


Socket Assembly 120 


93117 


Lockwasher 118, 119 


184057 


Screw w/Lockwasher, 640 


341648 


Terminal, Plug Type 116 


98642 


Lockwasher 111 




X 3/8 Hex 117 


341649 


Connector 1 16 


100759 


Screw, 440 x 3/16 Flat 


184058 


Screw w/Lockwasher, 640 


341651 


Stud 117 




120 




X 7/16 Hex 117 


341674 


Connector, 3 Pt Receptacle 


107116 


Lockwasher 111,115, 


I 185676 


Terminal, Plug Type 112 




114,118 




121, 123 


i 185677 


Tenninal, Receptacle Type 


341683 


Socket, Fuse 112 


108450 


Lockwasher 119 




113, 114, 115, 118 


341684 


Lamp Assembly, Neon 112 


110126 


Lockwasher 111 


185871 


Screw w/Lockwasher, 8-32 


341685 


Strap 112 


110743 


Lockwasher 111 




X 3/8 Hex 112, 115, 121 


341686 


Fuse, 1.5ASL-BL 112 


112485 


Screw, 6-32 X 1/4 Fil 


195272 


Screw, 640 Spl 112, 113 


341690 


Transformer 112 




112, 113 


300860 


Ring, Retaining 122 


341696 


Connector, 5 Pt Receptacle 


119652 


Ring, Retainer 122 


318822 


Transistor 117 




112 


121242 


Qamp, 8/8 ID Cable 119 


318845 


Jumper 111 


341711 


Qamp, Cable 115 


121243 


Qamp, 3/16 ID Cable 118 


319238 


Nut, 12-32 Hex 118 


341715 


Lable 112 


125005 


Screw, 2-56 X 3/16 RD 


326919 


Nut, Speed 112 


341716 


Latch 111 




118, 119 


327954 


Retainer, Split Ring 117 


341717 


Screw, 8-32 Shoulder 111 


125011 


Washer, Hat 119 


328625 


Cable Assembly 118 


341730 


Screw, 640 Shoulder 121 


125124 


Screw, 440 Shoulder 1 16 


328793 


Capacitor, .001 MFD 118 


341791 


Transformer 112 


126241 


Lockwasher 118 


341507 


Cable Assembly 112 


341792 


Finger 111, 112,115 


146952 


Screw, 440 x 3/8 Flat 117 


341522 


Choke 115 


341795 


Distribution Assembly, 


151632 


Screw, 640 x 3/8 Hex 


341523 


Bracket 112 




Power 112 




121, 123 


341526 


Socket Assembly 117 


341797 


Screw w/Lockwasher, 6-32 


151660 


Screw, 640 X 7/8 Ffl 120 


341527 


Socket Assembly 117 




X 5/16 Hex 112 


151737 


Screw, 440x11/64 Hex 


341533 


Base, CRT 121 


341798 


Screw w/Lockwasher, 6-32 




111 


341546 


Fastener, Drive 112, 117, 




x 9/16 Hex 117 


151880 


Nut, 440 Hex 119 




122 


400574 


Terminal, Plug Type 120 


152893 


Screw, 440 x 1/4 Hex 120 


341557 


Wheel 114,115 


401107 


Mask, Monitor 121 


153799 


Screw, 440x21/64 Hex 

118 

Grommet, Rubber 119 


341558 


Potentiometer 114, 115 


401108 


Plate, Bottom 122 


154156 











TEMPEST M40 SHOP MANUAL 359, 4-125 



Part 


Description and 


Part 


Description and 


Part 


Description and 


Number 


Page Number 


Number 


Page Number 


Number 


Page Number 


401109 


Rod, Support HI 


402246 


Cable Assembly 120 


405861 


Cover Assembly, Rear 119 


401111 


Support 116 


402283 


Qip, Spring 115, 121 


405863 


Cable Assembly 115 


401112 


Cover, Right Support 116 


402284 


Bracket 115, 121 


405864 


Cover 119 


401113 


Cover, Left Support 116 


402285 


Lever 121, 123 


405865 


Socket 119 


401114 


Shield, Right Side 111 


402286 


Modification Kit 115, 121 


405866 


Ring 119 


401115 


Shield, Left Side 111 


402318 


Insulator 117, 120 


405867 


Cover, End 119 


401116 


Shield, Front 111 


402319 


Insulator 117 


405868 


Plate 119 


401117 


Bracket 111, 116 


403636 


Bracket 112, 113 


405869 


Post 119 


401118 


Screw, 10-32 X 1/2 Flat 


403637 


Post 112 


405873 


Enclosure Assembly, 




111 


403638 


Filter 112, 113 




Front 118 


401119 


Bracket, Hinge 111 


405701 


Yoke Assembly 121 


405878 


Cover 121 


401120 


Post 116 


405703 


Cable Assembly 116 


405881 


Sleeve 118 


401122 


Screw, 8-32 x 7/32 Hex 


405719 


Network 114, 115 


405946 


Cover, Monitor 122 




111 


405720 


Cable Assembly 114 


405947 


Bushing 122 


401126 


Screen 122 


405809 


Sink, Heat 117 


405952 


Strap 115 


401130 


Plate 122 


405810 


Bar 117 


405955 


Cable Assembly 119 


401558 


Bracket, Latch 122 


405811 


Rail 117 


405994 


Yoke Assembly 121 


401559 


Post 122 


405812 


Plate 117 


406152 


Latch, Spring 121 


401647 


Connector, 3 Pt Receptacle 


405815 


Cover 120 


406306 


Transistor 120 




115 


405818 


Nut, 440 Slotted 120 


406594 


Terminal 119 


402095 


Receptacle 120 


405819 


Post 120 


407371 


Label 113 


402097 


Pin 120 


405820 


Enclosure, Rear 120 


407373 


Label 119 


402101 


Shield 121 


405823 


Plate 118 


408891 


Bracket 121, 123 


402104 


Cap, Rear 119 


405824 


Cable Assembly 118 


408892 


Modification Kit 123 


402106 


Frame 112 


405825 


Cable Assembly 118 


410544 


Card, Circuit 119 


402109 


Strap, 3" Braided 115 


405832 


Cable Assembly 118 


410545 


Card, Circuit 118 


402110 


Shield Assembly, CRT 


405853 


Cover 118 


410546 


Card, Qrcuit 118 




Front 121 


405856 


Cable Assembly 118 


410548 


Card, Circuit 120 


402112 


Shield 121 


405857 


Cable Assembly 118 


410554 


Card, Circuit 120 


402113 


Strip, Contact 119 


405858 


Cable Assembly 118 


410559 


Card, Circuit 117 


402117 


Cable Assembly 119 


405859 


Plate Assembly, High 


410852 


Card, Circuit 112 


402118 


Cable Assembly 114, 115 




Voltage 118 


410853 


Card, Circuit 117 


402120 


Switch Assembly 114, 115 
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PART 5 — TEMPEST MODEL 40 OPCONS 





40K103 and 40K108 KD Opcons 
(With Keyboard) 



40K002 RO Opcon 
(Without Keyboard) 
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PART 5 — TEMPEST MODEL 40 OPCONS 
A. GENERAL 

1. DESCRIPTION 

KD Opcon 

The KD Opcon is a keytop actuated device for manually generating data and 
operational mode information in the form of coded signals. The KD opcon also 
functions to receive and indicate (lighted keytops) status codes or sound (inter- 
nal tone generator) alarm codes. Interface with other Model 40 components is by 
means of separate controller logic. 

The KD Opcon consists of one or two circuit cards mounting the integrated and 
discrete component logic, keytop associated keyswitches, tone generator and 
necessary cabling, hardware and covers. A 9-pin connector is provided for 
Interfacing with the Model 40 controller, 

RO Opcon 

The 40K002 RO Opcon is a keytop actuated device for manually selecting certain 
operating modes of receive-only printer sets. Selection is by direct keyswitch 
make-break operation in contrast to the keyswitch code generating capabilities of 
the KD opcon. Status of the various modes is indicated by lighted keytops. 

The RO opcon consists of a frame mounting the keytop associated keyswitches , nec- 
essary hardware and covers, and cabling terminated by a 9-pin connector for inter- 
facing with the Model 40 controller. 

2, TOOLS AND TEST EQUIPMENT 

Tools 

The tools listed below are supplementary to common types such as pliers, screw- 
drivers, etc, and may be ordered from Teletype Corporation using the part number 
shown. Tools listed without a Teletype part number may be procured locally, 

NOTE ; When ordering parts, prefix each number with the letters "tP" unless 
specified otherwise, 

"^ Description Part No. 

•Spring Hook (Pull) 75765 

•1/4 Inch Nut Driver Wrench - 89954 

• Keyswitch E?ctractor Tool 346257 
•Keytop Extractor Tool 346260 
•Cable Assembly (Interface and Bell Card Extractor) 

(2 required) 346274 

f Static Discharge Strap 346392 

•Cable Extender (Opcon Extender — 6 Ft) 401641 

• Terminal Extractor Tool 402840 
•Terminal Insertion Tool, Mo lex HT-1807, or equivalent 

(procure locally) 
•Soldering Iron, Waller Model W-MCP-750 with MP2C Tip, or 

equivalent (procure locally) 
•Desoldering Tool, EDSYN Model MMS005 Soldapullt®, or 
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Test Equipment 



The following equipment is required for testing and troubleshooting the KD 
Opcon. This equipment, or equivalent substitutes, should be procured locally. 

•Triplett Model 630APL Multimeter 
•Tektronix Model 7904 Oscilloscope e/w: 

2 — 7A16A Single Trace Amplifiers 

1 — 7B70 Time Base Unit 

Miscellaneous 

Items a. through d. may be procured locally. Item e. should be ordered from 
Teletjrpe Corporation. 

a. Refined Mineral Spirits 

b. Wiping Cloths, Soft, Lint -Free 

c. 1/2-Inch Nylon-Bristle Paint Brush 

d. Thermal Joint Compound, Wakefield Engineering No. 340, or equivalent 

e. Grease, 4-Ounce Tube 97116 



B. SHOP PROCEDURES 

1. GENERAL INFORMATION 

This section details the cleaning, refinishing and inspection procedures to be 
followed prior to testing and troubleshooting the opcon unit. In many cases 
careful inspection, in particular, will save later troubleshooting by revealing 
broken or loose connections, damaged components, possible short circuits, etc. 

Refer to Page 5-121, F. DISASSEMBLY/ REASSEMBLY AND PARTS whenever detailed infor- 
mation on removing opcon components is required . 

CAUTION ; TO AVOID POSSIBLE INTERNAL DAMAGE TO THE MOS DEVICES OR CIRCUIT CARDS 
WITH MOS DEVICES DUE TO ELECTRICAL STATIC DISCHARGE BY SERVICE PERSONNEL, FOLLOW 
THE HANDLING AND GROUNDING PROCEDURES ON PAGE 5-64, 1. GENERAL . 

Refer to Page 5-6, 4. CONVERSIONS for keytop locations and part numbers when a 
change from one standard keytop arrangement to another is desired. 

The packing materials detailed in this section are designed for protection against 
damage from rough handling in shipping. 

2. CLEANING AND REFINISHING 

Immersion type cleaning is not recommended for the KD or RO opcon units. 

CAUTION : AVOID THE USE OF HARSH OR ABRASIVE CLEANING AGENTS, OR SOLVENTS WHICH 
COULD SCRATCH OR DAMAGE THE EXTERIOR PLASTIC COVER OR KEYTOPS. 



359, 5-4 



B. SHOP PROCEDURES (Gont) 
2. CLEANING AND REFINISHING (Cont) COVER 

Exterior 

COVER 





Clean all indicated surfaces as follows: 

Cover (Removed From Opcon) 

Wash with mild detergent solution. 

Rinse with damp doth. 

Buff dry with soft cloth. 

Key tops (Removed From Opcon) 

Place key tops in dipping basket or other mesh container. 

Immerse basket in mild detergent solution and agitate for 1 or 2 minutes. 

Rinse keytops with clean hot water (140*^F), 

Remove key tops from basket and air dry or buff dry with clean soft cloth. 

Before keytops are reinstalled, clean the opcon interior as specified on Page 5-5, 
Interior . 

Pan (Removed From Opcon) 

Wipe off metal pan with a soft cloth dampened with refined mineral spirits. 
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Interior 



KEYSWrrCHES 




CIRCUIT CARDS 



Clean the interior area, keyswitches, circuit cards, and other components by 
lightly brushing with a clean dry 1/2- inch paint brush followed by air blowing. 

CAUTION ; THE AIR SUPPLY SHOULD NOT EXCEED 20 P.S.I. HIGHER AIR PRESURES MAY 
DAMAGE SMALL COMPONENTS. 

Reinstall the key tops in accordance with the arrangements detailed on Page 5-6, 
^- CONVERSIONS of this section. Replace any damaged or illegible key tops . Leave 
the cover and pan off at this time to facilitate inspection. 

3. INSPECTION 



Internal Inspection 

Remove the cover and pan, if not already removed, and visually check general con- 
dition of opcon, replacing any damaged components. 

Verify continuity of green ground strap between 
opcon connector pin 9 and the opcon frame. 

Examine the 9-pin connector located at the left 
rear side of the opcon for dirty, loose, bent, 
broken, or missing pins. 

Check for presence of audible click when each key is depressed (except CAPS LOCK) 
and when each key is released. A second click should be heard when repeat keys are 
depressed fully and click again when released. 

Ctieck mechanical operation of the CAPS LOCK key. This key should latcbt dQWn when 
depressed and release when depressed again. (Remove blocking keytop, if present, 
to check.) 




SPACEBAR 



i 



a~T: 



£3= 



a~t: 



Check mechanical operation of spacebar 
mechanism. The spacebar should return 
to its unoperated position freely when 
depressed and released slowly. Replace 
cover and pan. 
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B. SHOP PROCEDURES (Cont) 



3. INSPECTION (Cont) 

External Inspection 

Replace the KD opcon cover. The 
cover latch pawls should operate 
freely and when latched should 
securely hold cover to console 
frame . 



Gap 





f- r 


crj; , 1 ! Mill 


' 


II 1 1 J 1 1 1 1 1 1 1 1 1 "" 


-4 - 


Ml 1 1 1 1 1 1 1 1 1 




1 1 1 M M 1 [ 1 1 1 1 1 1 




1 II 1 i i 1 1 1 1 1 1 1 1 1 


' 


I ill 1 II 


, 




COVER 




Gap 



COVER 

LATCH 

PAWL 



Check clearance between cover and key- 
top on the KD opcon. The gap should 
be approximately equal in four places 
as shown. Make Cover- to-Key top 
adjustment (Page 5-121) if any keytops 
are found rubbing against cover. 



4. CONVERSIONS 

Conversions from one KD opcon keyboard arrangement to another is accomplished in 
the following ways: 



a. 



b. 



Disabling certain mode selection by substituting blank blocking keytops for 
keytops having descriptive designations. 

Enabling certain mode selection by substituting keytops with descriptive 
designations for blank blocking keytops. 



Keyboard arrangements are directly related to the various Model 40 set arrange- 
ments relative to selectable controller and/or printer options. The variable 
keytops involved are shown and described. 
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Arrangements for 40K103 Opcon 



RCA 



SEND 



REC 



LOCAL 



S/R 



FORM 
SEND 



OPT 31 



aja 



WWITY 
ERROR 



TERM 
READY 



KBO 
OVRN 



CLEAR 

TO 
SEND 



HIGH 
LIGHT 



FORM 
ENTER 



TAB 

SET 



This arrangement used on Tempest KD Sets. 



clearHci-EA" 



RGB 



RCC 



RCD 



SEND 



REC 



S/R 



FORM 
SEND 



OPTn 



PRINT 
ON 

LINE 



PRINT 
LOCAL 



PARITY 
ERROR 



TERM 
READY 



KBO 
OVRN 



CLEAR 

TO 
SEND 



HIGH 
LIGHT 



FORM 
ENTER 



TAB 
SET 



TAB 
CLEAR 



CLEAR 



This arrangement used on asjmchronous or isochronous Tempest KDP Sets 



SEND 



REC 



LOCAL 



OPT tt 



PARITY 
ERROR 



TERM 
READY 



M 



KBD 
OVRN 



CLEAR 

TO 
SEND 



12U2LJSLjaJS 



eLis 



El 



This arrangement used on Tempest KP Sets. 



SEND 



REC 



LOCAL 



MSG 

WTG 



FORM 
SEND 



JSl 



PRINT 
ON 
LINE 



PRINT 
LOCAL 



H Kl M kI 



HHih 
LIGHT 



FORM 
ENTER 



TAB 
SET 



TAB 
CLEAR 



This arrangement used on synchronous Tempest KDP Sets. 



CLEAR 



HOME 


SCROL 

UP 


SE6MT 
ADV 






2 


3 


4 


V. 

5 


6 


a 

7 


8 


( 
9 





— — 


+ 


TAB 


— S 

Y 

> N 


CURSR 
RETRN 


SCROL 
DOWN 


CURSR 
TAB 




OCI 

Q 


ETB 

w 


ENQ 

E 


DC2 

R 


DC 4 

T 


EM 

Y 


SUB 

U 


us 

1 


SI 




ESC 
P 


c 


NEW 
LINE 


' A 




f 




CAPS 

LOCK 




SOH 

A 


DC3 

s 


EOT 

D 


OLE 

F 


BEL 

G 


GS 

H 


RS 
J 


VT 

K 


FF 

L 


» 


II 


( « 


••» 


- 




SHIFT 


NUL 

z 


CAN 

X 


ETX 

c 


DEL 

V 


STX 

B 


SO 

N 


FS 

M 


< 

» 


> 


? 
/ 


SHIFT 


RETURN 




♦ 












CONTROL 


SPACE 


CONTROL 















LINE 
INSRT 



LINE 
DLETE 



CHAR 

iNSRT 



CHAR 
DLETE 



JS 



Indicates 340701 blocking keytop. 



All 40K103 KD Opcons have the same typewriter field, cursor controls and editing 
features keytop arrangement. 
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B. SHOP PROCEDURES (Cont) 



CONVERSIONS (Cont) 














40C103 — CONTROL KEYTOPS 




KEYTOP 


TP PART NUMBER 


USED ON KEYBOARD ARRANGEMENT 




RCA 


RGB 


RCC 


ROD 




SEND 


346100 


X 


X 


X 


X 




REC 


346101 


X 


X 


X 


X 




LOCAL 


346102 


X 


X 


X 


X 




S/R 


346103 


X 


X 








INTRPT 


346106 


X 


X 




X 




FORM SEND 


346121 


X 


X 




X 




OPT II 


346124 


X 


X 


X 






PRINT ON LINE 


346104 




X 




X 




PRINT LOCAL 


346105 




X 




X 




PARIl-Y ERROR 


346126 


X 


X 


X 






TEBM READY 


346127 


X 


X 


X 






KBD OVRN 


346159 


X 


X 


X 






CLEAR TO SEND 


346158 


X 


X 


X 






HIGH LIGHT 


346107 


X 


X 




X 




FORM EWTER 


346108 


X 


X 




X 




TAB SET 


346110 


X 


X 




X 




TAB CLEAR 


346111 


X 


X 




X 




CLEAR (TST) 


405933 


X 


X 




X 




BLANK (TST) 


405935 






X 






MSG WTG 


346123 








X 
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Arrangements for 40K108 Opcon 

40K108/RDE or 40K108/RDH Opcon Layout 

Have the same typewriter field, cursor controls and editing controls as a 
40K108/RDF. 



OISP 
LINE 


C=3 

OISP 
LCL 


C3 

OISP 
SEND 


1=3 

PTR 
LINE 


C3 

PTR 
LCL 


SEND 
TAPE 
LINE 


C=3 

SEND 

TAPE 
LCL 


CD 
REC 
TAPE 
LINE 


C3 
REC 
TAPE 
LCL 


MON 

TAPE 


1=3 

POLL 

/SEL 


C2 

CNTRL 
MOOE 


C3 

FORM 
SEND 


C=3 

HIGH 
LIGHT 


FORM 
ENTER 


TA8 
SET 


TA8 
CLEAR 




CLEAR 



40K108/RDF Opcon Layout 



en "■ 

LOCAL 


C=3 
CMNO 




HEXT 
OUTGO 


("""■J 
FRMT 


SEND 




INCOM 


DEFER 










PRINT 
A 


PRINT 
S 


TAB 
SET 


TAB 
CLEAR 




1 ' 1 
Gl FAR 




40K1Q8/RDG Opcon Layout -- ASCII (Factory Installed) 



Only on RDH 



s/n 


LOCAL 


C=3 
PA 
1 


PA 

2 


pmnr 

LOCAL 


PF 

1 


PF 
2 


PT 
9 


PF 

4 


PF 
9 


PF 

« 


PF 

r 


T5- 

9 


PF 

9 


PF 
10 


PF 
11 


PF 
If 




fflTl 

CLCAff 



HOME 




BACK 
TAt 


t 


2 


3 


4 


% 
5 


6 • 


7 


* ( 
8 9 


) 



— — 


3 

+ 


TAB 




CUR9H 

ftcnm 




CUfOOM 
TA» 


( * 

Q 


W 


p 


R 


T 


Y 


U 


1 


P 


C 


NEW 
LINE 


1 
1 

\ 




t 




CAPS 
LOCK 




R/TSTL> 
A 


'TST 

S D 


F 


G 


1 

H 


J K 


L 


• 
• 

i 


N 


> 
( 


- 


- 


/_ 


WIFT 


Z 


X 


C V 


B 


N 


M 


<; > 


7 
/ 


SHIFT 




ERASE 
INPUT 




-f 


/ 


/ 


CONTROL 


(SPACE) 


CONTROL 













LINE 
INSRTI 



LINE 
OLETE 



CHAR 
INSRT 



CHAR 
OLETE 



CAPS LOCK -340894 
BLOCKING - 405918 

INDICATOR 
LIGHT 



EBCDIC (Field Substitution) 



CZ3 




i 
6 




1 




-1 



REPEAT 
KEYS 



341027 341028 



341029 
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4. CONVERSIONS (Cont) 



B. SHOP PROCEDURES (Cont) 



40C108 — CONTROL KEYCOPS 



KEYTOP 


TP PART NUMBER 


USED ON 


KEYBOARD ARRANGEMENT] 


RDE 


RDF 


RDG 


RDH 


SEND 


346100 




X 






LOCAL 


346102 




X 


X 




S/R 


346103 






X 




FORM SEND 


346121 


X 






X 


PRINT LOCAL 


346105 






X 




HIGH LIGHT 


346107 


X 






X 


FORM ENTER 


346108 


X 






X 


TAB SET 


346110 


X 


X 




X 


TAB CLEAR 


346111 


X 


X 




X 


DISP LINE 


346170 


X 






X 


DISP LCL 


346171 


X 






X 


DISP SEND 


346172 


X 






X . 


PTR LINE 


346173 


X 






X 


PTR LCL 


346174 


X 






X 


SEND TAPE LINE 


346175 


X 






X 


SEND TAP LCL 


346176 


X 






X 


REC TAPE LINE 


346177 


X 






X 


REC TAPE LCL 


346178 


X 






X 


MON TAPE 


346179 


X 






X 


POLL/SEL 


346180 


X 






X 


CNTRL MODE 


346181 


X 






X 


CMND 


346182 




X 






NEXT OUTGO 


346183 




X 






FRMT 


346184 




X 






NEXT INCOM 


346185 




X 






DEFEC 


346186 




X 






PRINT A 


346187 




X 






PRINT B 


346188 




X 






PAl 


346863 






X 




PA2 


346864 






X 




PFl — PFIO 


346865-874 






X 




PFll 


346877 






X 




PF12 


346878 






X 




CLEAR (TST) 


405933 


X 


X 


X 


X 
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5. MARKING AND PACKING 



Marking 



For record keeping purposes, the repair date may be marked on the opcon frame in 
a manner similar to that detailed below. 



RO Opcon 
(Bottom) 




Place repair symbol here, 



KD Opcon 
(Right Rear) 




Place repair symbol here. 



Packing 

Factory-type packing may be duplicated by ordering the required PK materials from 
Teletype Corporation and applying, as follows. 



Materials Required for KD Opcon 



1 
1 
1 
1 
1 



9526PK Corrugated Carton 
28164PK Set of Polystyrene Details 

TC-135 Instruction Sheet 
23456PK Plastic Bag 
27643PK Label 



Qtz 



21307PK Muslin Bag 
21719PK Tape (as required) 
21632PK Tape (as required) 
21480PK Tape (as required) 



(1) Place spare keytops in a 21307PK muslin bag and set aside. 

(2) Place a 28164PK detail "A" base on work bench. Place muslin bag 
containing keytops in cavity provided. 

(3) Remove KD opcon cover, if late design 28164PK packing details are used. 

(4) Place unit in a 23456PK plastic bag. Place a TC-135 instruction sheet in 
bag on top of keytops. Close open end of bag and secure with a strip of 
21480PK tape. 
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B. SHOP PROCEDURES (Contd) 



5. MARKING ANIT PACKING , Packing (Contd) 



(5) 
(6) 

(7) 



Place a 28164PK detail "B" cover over keyboard and place KD keyboard cover in 
cavity provided in late design 28164PK detail "B". 

Secure 28164PK detail "A" base to 



(8) 



(9) 



detail "B" cover with a band of 
21632PK tape applied girthwise 
around each end of plastic details. 
Form a 9526PK carton. Close bot- 
tom flaps and seal center seam 
with a strip of 21719PK tape. The 
tape should extend approximately 
three inches down ends of carton. 
Place prepacked unit in carton. 
Close top flaps of carton and seal 
as outlined in (7). 
Moisten and apply a 27643PK label 
to upper left-hand portion of top 
of carton. 



Early Design Packing Detail 



28164PK 
DETAIL "B" 



Late Design Packing Details 



KD OPCON COVER IN 
SHIPPING POSITION . 




KD OPCON 




Place 21307PK muslin bag 
containing spare keytops 
in cavity shown." 



Secure details 
together with 
21632PK tape. 



28164PK 
DETAIL "A" 




DISPOSABLE 
9526PK CARTON 



DETAIL "B 
DETAIL "A" 



Material Required for RO Opcon 



28164PK (Late Design) 
NOTE : 23456PK plastic bag not shown, 



21632PK Tape 
12719PK Tape 
21480PK Tape 



1 28327PK Pad 
1 27643PK Carton 

27952PK Air Cap 

Covering 



21632PK 
TAPE 



2764 3PK 




28327PK 
PAD 



MANUFACTURERS 
JOINT 



TEMPEST M40 SHOP MANUAL 359, 5-13 

(1) Form an 8762PK carton. Close and seal bottom flaps with a strip of 21719PK 
tape applied to the center seam and extending three inches down the ends of 
the carton. 

(2) Place one 28327PK corrugated pad on top of the keytops. Tape securely to key- 
board with two pieces of 21632PK tape (one piece across the length and one 
piece across the width of the pad). 

(3) Cut a seventy six inch long piece of 27952PK air cap and place on bench. 

(4) Place unit with open end down lengthwise on center of air cap approximately 
six inches from the end. 

(5) Wrap the unit lengthwise and tape end of air cap with a strip of 21480PK 
tape. 

(6) With manufacturers joint on the carton to the right side, place the unit into 
the carton with the keytops to the side of the carton. 

(7) Close and seal top flaps of carton as indicated in Step 1. 
NOTE; 27952PK air cap deleted for clarity. 
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1. GENERAL 



C. TESTING 



Functional testing of the 40K103 or 40K108 KD Opcon is accomplished with the use 
of a full edit Model 40 KD Set. The 40K002 RO Opcon is tested in conjunction 
with a Model 40 ROP Set. 

Functional testing provides a means for verifying the operational requirements of 
the KD or RO opcon units. The test procedure should be performed from start to 
finish without omissions. Possible causes of trouble are listed with the tests 
to provide aid in making the trouble correction. 

Whenever the opcon fails a particular test, refer to Page 5-50, D. TROUBLESHOOT ING 
to locate the trouble. After the trouble has been corrected, repeat the test that 
disclosed the trouble and if found ok, resume testing from that point. 

2. PRELIMINARY 

With power off, install the opcon to be tested to the Model 40 KD or ROP Set 
serving as a test set. Then proceed with either: 



3. FUNCTIONAL TESTS 

4. FUNCTIONAL TESTS 

5. FUNCTIONAL TESTS 

6. FUNCTIONAL TESTS 

7. FUNCTIONAL TESTS 



40K103 Opcons 
40K108/RDE/RDH OPCONS 
40K108/RDG OPCON 
40K108/RDF 
40K002 OPCON 



3. FUNCTIONAL TESTS — 40K103 OPCONS 



Remove all blocking keytops, if present. The location of the various control and 

data keys referred to in the KD opcon test are shown below. Apply power and 

proceed to Page 5-15, 3. FUNCTIONAL TESTS . 

POWER TEST " 

AND LOCAL 

LOOP-BACK 

TEST INDICATOR 

LAMP 



OPERATIONAL CONTROLS 



Lamp 
Position 



SEND 



REC 



LOCAL 



S/R 



FORM 
SEND 



OPTD 



PRINT 
ON 

LINE 



PRINT 
LOCAL 



PARITY 
ERROR 



TERM 
READY 



K80 
OVRN 



CLEAR 

TO 
SEND 



HIGH 
LIGHT 



FORM 
ENTER 



TAB 
SET 



TAB 

CLEAR 



W CUD 

, (/Z CLEAR; 



2 3 



8 9 10 11 12 13 14 




CURSOR AND 

DISPLAY 

MOVEMENT 

CONTROL KEYS 



□ 



Repeat keys 



EDIT KEYS 

(To alter 

information 

on the display) 



NOTE ; The REC lamp lights immediately when power to the set is turned on. When using 
40C430/AAT/017 controller, LOCAL lamp lights on power turn on. 



STEP 


PROCEDURE 


RESPONSE 


POSSIBLE CAUSE 
OF TROUBLE 


SECTION D 

TROUBLE 
ANALYSIS 


KD OPCON TEST 




TST CLEAR lamp lights 
(brightly) momentarily indi- 
cating power to opcon. 


Dirty or broken con- 
nector pins. 

Dirty or broken con- 
nection in feed- 
through box. 

410074 interface and 
bell card. 


Page 5-24 


1 


Depress RETURN and ESC P 
simultaneously with addi- 
tional force, and then 
release (Power Test) . 


2 

a. 
b. 


Depress RETURN and 'j 

simultaneously with addi- 
tional force, and then 
release (Loop-Back Test) . 


TST CLEAR lamp lights 
(brightly) and remains lit 
indicating the loop-back 
test mode is activated. 

NOTE: Occasionally the op- 


Check " keyswitch. 


Page 5-38, 
5-47 


Place opcon into the caps 
mode by depressing and 
latching CAPS LOCK. 

Depress the following keys 
while observing lamps for 
proper indication. 


erational lamps may flash on 
and then off, or the alarm 
bell may sound when the 
loop-back test mode is acti- 
vated. If this occurs, 
clear the test by depressing 
RETURN and ESC P keys beyond 
their normal stop, and re- 
enter the test mode. 






CO 



CO 

o 






<J1 
I 



Ul 











SECTION D 




• 












POSSIBLE CAUSE 


TROUBLE 








w 


STEP 


PROCEDURE 


RESPONSE 


OF TROUBLE 


ANALYSIS 




f^ 




1 


2b. 
(Cont) 
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i 

1-3 
M 

S2 




0^ 




Lamp 
Position 




Lamp 
Condition 








Depress Keys Function 






\ 

A «_ 


oi?ii.TT\ /n\ _ _ _ ^ 




/ 






A--------"^ 


SiiiND ^U^ ___^_____ „^, 




Hi 






CONTROL and A (SOH) 


SEND (0) OFF 






CO 






C 


REC (1) ON 






1 
1 






CONTROL and C (ETX) 


REC (1) OFF 






■t> 






D 


LOCAL (2) ON 






§ 






CONTROL and D (EOT) 


LOCAL (2) OFF 






o 






G 


S/R (3) ON 






CO 






CONTROL and G (BEL) 


S/R (3) OFF 








o 




F 


INTRPT (4) ON 






o 






CONTROL and ACK 


INTRPT (4) OFF 






en 


H 




E 


FORM SEND (5) ON 






CO 




CONTROL and E (ENQ) 


FORM SEND (5) OFF 




§ 

rt 






B 


OPT II (6) ON 




O 




CONTROL and B (STX) 


OPT II (6) OFF 






o 




J PRINT ON LINE (7) ON 






o 

3 

n 
p. 




NEW LINE PRINT ON LINE (7) OFF 











PRINT LOCAL (8) ON 






v-^ 




CONTROL and (SI) 


PRINT LOCAL (8) OFF 










N PARITY ERROR (9) ON 










CONTROL and N (SO) PARITY ERROR (9) OFF 










M 


TERM READY (10) ON 










RETURN 


TERM READY (10) OFF 










L 


KBD OVRN (11) , ON 










CONTROL and L (FF) 


KBD OVRN (11) ; OFF 










K CLEAR TO SEND (12) ON 










CONTROL and K (VT) CLEAR TO SEND (12) OFF 










I 


HIGH LIGHT (13) ON 










TAB 


HIGH LIGHT (13) OFF 










H 


FORM ENTER (14) ON 










•* — (Cursor Left) 


FORM ENTER (14) OFF 










^(Cursor Right) 

1 


REC (1) >FLASH^ 

1 













STEP 



2b. 
(Cont) 



c. 



PROCEDURE 



RESPONSE 



POSSIBLE CAUSE 
OF TROUBLE 



Depress Keys 



::^ 



Function 



Lamp 
Position 



Lamp 
Condition 



CONTROL and C (ETX) 

CURSR RETRN 
CONTROL and G (BEL) 

{ (Cursor Down) 
CONTROL and B (STX) 
CLEAR 
NEW LINE 
LINE DLETE 

RETURN 

LINE INSRT 

CONTROL and L (FF) 

HOME 
-« — (Cursor Left) 

Depress RETURN and ESC P 
simultaneously with 
additional force, and then 
release. 



'REC (t) 
S/R (3) 
S/R (3) 
OPT II (6) 
OPT II (6) 
PRINT ON LINE (7) 
PRINT ON LINE (7) 
TERM READY (10) 
TERM READY (10) 
KBD OVRN (11) 
KBD OVRN (11) 
FORM ENTER (14) 
FORM ENTER (14) 

TST CLEAR lamp extinguishes 
and returns opcon to normal 
operating mode. 



OFF 
^FLASH^ 

OFF 
^ FLASH ^ 

OFF 
>FLASH^ 

OFF 
>FLASH< 

OFF 
^ FLASH ^ 

OFF 
^ FLASH ^ 

OFF 



SECTION D 

TROUBLE 
ANALYSIS 



H 

W 
CO 
H 

o 

CO 

o 



VO 



I 



STEP 



PROCEDURE 



Depress each key on key* 
board portion of opcon 
four or five times. 



RESPONSE 



POSSIBLE CAUSE 
OF TROUBLE 



Lower portion of depressed 
keys are displayed. 



Displayed 
as ► 




Causes cursor 
to move to 
right . 



Disengage GAPS LOCK by 
depressing it again 
momentarily. Again depress 
each key on keyboard 
portion of opcon four or 
five times. 



The alpha characters 
described in Step 3 are 
displayed in lower case 
(ie, abcdef, etc). 

Numerial 0-9 are displayed 
as numerials 0-9. 



Check mechanical 
operation of CAPS 
LOCK key. 



CO 



SECTION D 

TROUBLE 
ANALYSIS 



Page 5-56, 
5-64 



Page 5-56, 
5-64 



H 
W 
CO 
H 
CO 

I 
I 



o 
o 

§ 

CO 



o 
o 

3 



c:> 






o 



§ 

rt 



CO 



Cn 
I 



00 



STEP 


PROCEDURE 


RESPONSE 


POSSIBLE CAUSE 
OF TROUBLE 


SECTION D 

TROUBLE 
ANALYSIS 


5 


Depress left SHIFT to- 
gether with each nonalph^ 
key (ie, !(a#$, etc) on 
keyboard portion of opcoi 


1 . , 




Page 5-56, 
5-64 


Upper portion of 
depressed keys 
are displayed. 




/ 






2 3 4 5 6 


8 « ( ' 1 ] 

7 8 9 + 


~ 5 

Y 

^ N 






[ 




A 

> 1 




i ' 


SHIFT 


< > 7 

■ SHIFT 
f / 










6 


Depress right SHIFT to- 
gether with one of the 
keys depressed in Step 5 


The character on upper 
portion of depressed key 
is displayed. 


Check operation of 
right SHIFT key- 
switch. 





w 
en 



CO 






I 



VO 



STEP 



PROCEDURE 



Depress left CONTROL 
together with keys 
containing control char- 
acters four or five times 
each. 



RESPONSE 



Di Eb Eq D2 D4 Em Sb Us Si Ec 

,Sh D3 Et Dl Bl Gs Rs Vt Fp 

Nu Cn Ex 'A Sx So Fs 




POSSIBLE CAUSE 
OF TROUBLE 



Check operation- of 
left CONTROL keyswitch. 



SECTION D 

TROUBLE 
ANALYSIS 




NOTE: On opcon being tested with 
a 40C430/AAT/017 controller, ENQ, 
US, SYN, ACK, EOT, DLE and NAK 
cannot be generated from the opcon. 



Depress right CONTROL to- 
gether with one of the 
keys depressed in Step 7. 



Depress the 



S'CD 



and SPACE with additional 
force than is normally 
required . 



The corresponding control 
character is displayed. 



The SPACE key repeatedly 
moves the cursor. 



Check operation of 
right CONTROL key- 
switch. 



Another key may be 
stuck in the partially 
depressed condition 
(check mechanical 
operation of that 
keyswitch) . 
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O) 



M 

»-3 
t?d 

CO 

H 

CO 

I 
I 



o 
w 

O 
O 

i 

CO 



n 

o 



1^ 



o 
o 

rt 

p. 






I 

O 



STEP 



10 



11 



12 



13 



PROCEDURE 



Depress HOME. Then In 
sequence depress momentar- 
ily with more force than 
normally required, each 
cursor movement key shown. 




(5>....Cn 



U^D 



Home the cursor and type 
alpha characters A through 
J on the display. Place 
cursor over character E 
and depress CHAR INSRT 
momentarily; then depress 
it fully -- releasing it 
after characters stop 
moving. 



Depress CHAR DLETE momen- 
tarily; then depress it 
fully. 



Depress LINE INSRT once. 



RESPONSE 




D 

abcdefghud 
abcd|e]fghij 

ABCDQEFGHIJ 

abcdD 



EFGHIJ 



ABCDD EFGHIJ 
ABCDD EFGHIJ 

abcdEfghij 

abcdEghij 

abcdEJhij 



Cursor moves to beginning 
of line, and line of data 
moves down one line. 



POSSIBLE CAUSE 
OF TROUBLE 



Check operation of 
LINE INSRT keyswitch. 



SECTION D 

TROUBLE 
ANALYSIS 
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H 



H 

? 

o 

CO 

o 






I 

N3 



STEP 


PROCEDURE 


RESPONSE 


POSSIBLE CAUSE 
OF TROUBLE 


SECTION D 

TROUBLE 
ANALYSIS 


14 


Depress LINE DLETE once; 
then depress CLEAR. 


The line of data moves up, 
and then display is cleared 
of all characters. 


Check operation of 
LINE DLETE keyswitch. 




15 


Depress SEND, REC and 
LOCAL in sequence as 
shown. 


SEND lamp lights when key is 
depressed (LOCAL lamp 
extinguishes) . 

REC lamp lights when key is 
depressed (SEND lamp 
extinguishes) . 

LOCAL lamp lights when key 
is depressed (REC lamp 
extinguishes) . 




Page 5-55 












SCNOL 
UP 


SC6MT 
»DV 








SCIKX. 
DOWN 


CURSR 
TAB 


NO 


TE: The following steps provide test procedures for 












the opcon to be used on KD or KDP Sets. As a reminder, 

fltiv hlonkino- kp>vf-OT»R shmilrl K«» -romntriarf . 




















16 


Depress HOME and numeric 1. 


Numeric 1 is displayed in 
home position. 






17 


Depress NEW LINE 24 times. 


Cursor moves down display, 
displaying new line char- 
acter at 1st position of 
each line. On the 24th 
depression of NEW LINE, the 
numeric 1 will disappear 
from display. 







CO 



i 

H 

W 
CO 
H 
CO 



4> 

o 

o 
o 

§ 

CO 



O 

o 

3 
ft 

ex. 



o 



H 

w 

CO 

H 



o 
o 

3 
ft 

a 






I 



STEP 


PROCEDURE 


RESPONSE 


POSSIBLE CAUSE 
OF TROUBLE 


SECTION D 

TROUBLE 
ANALYSIS 


18 


Type a numeric 2 and 
depress NEW LINE 24 times. 


The numeric 2 will move up 
one line each time NEW LINE 
is depressed. On the 24th 
depression of the NEW LINE, 
the numeric 2 will dis- 
appear from screen. 






19 


Type a numeric 3. 


A numeric 3 is displayed. 






20 


Depress HOME. 


The cursor moves to the 
home position and a 1 is 
displayed under the cursor. 






21 


Depress SEGMT ADV. 


Cursor does not move, a 2 
is displayed under cursor. 


- 




22 


Depress SEGMT ADV again. 


The cursor does not move, 
the 2 is replaced by the 3 
under the cursor. 






23 


Depress SEGMT ADV again. 


The cursor does not move, 
the 3 is replaced by the 1 
under the cursor. 






24 


Depress SCROL UP once. 


The 1 disappears from the 
display and the 2 appears at 
bottom left of display. 






25 


Depress SCROL UP fully. 


The 2, then the 3 move up 
the display. Scrolling 
stops when the 3 reaches 
top of display. 







W 

W 
CO 
H 

? 

o 

CO 

Ed 
o 






I 

to 











SECTION D 








POSSIBLE CAUSE 


TROUBLE 


STEP 


PROCEDURE 


RESPONSE 


OF TROUBLE 


ANALYSIS 


26 


Depress SCROL DOWN once, 
then fully. 


The 3 moves down one line, 
then moves down continuously 
and disappears as the 2 
appears at top of display. 
Scrolling continues until 
the 1 appears at top of 
display. 






11 


Place cursor away from 


Cursor moves to the same 


Check operation of 






home position and depress 


position on the next line. 


TAB SET and CURSR TAB 






TAB SET. Depress CURSR 


(Next tab mark — not 


keyswitches . 






TAB twice. 


displayed . ) 






28 


Home the cursor and depress 


Cursor returns to home 


Check operation of 
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TAB CT.F.AR. 


position, and all tab marks 
are cleared. 


TAB CLEAR keyswitch. 




29 


Depress INTRPT, FORM SEND, 
PRINT ON LINE, HIGH LIGHT 
and FORM ENTER each twice. 


Lamp lights when key is 
depressed; extinguishes 
when key is depressed again. 

NOTE: When HIGH LIGHT and 






FORM ENTER are turned on 






and off, cursor will move 










one character position on 










display. 






30 


Depress S/R, PRINT LOCAL 
and LOCAL in sequence as 
shown. 


S/R lamp lights when key is 
depressed. 

PRINT LOCAL lamp lights 
when key is depressed (S/R 
remains on) . 

LOCAL lamp lights when key 
is depressed. 
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NOTES 
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C. TESTING (Contd) 
4. FUNCTIONAL TESTS — 40K108/RDE/RDH OPCONS 
Key top Layout 

The location of the various control and data keys referred to in the checkout pro- 
cedures can be found in the following illustration. 

POWER TEST 

' AND LOCAL 

LOOP-BACK 

TEST INDICATOR 

LAMP 



OPERATIONAL CONTROLS 



1=3 
OISP 
LINE 



1=3 

DISP 
LCL 



OISP 
SEND 



(=3 

PTR 
LINE 



[=3 

PTH 
LCL 



C3 

SEND 
TAPE 
LINE 



cm 

SEND 

TAPE 
LCL 



CZ3 
REC 
TAPE 
LINE 



REC 
TAPE 
LCL 



CD 

MON 
TAPE 



1=3 

POLL 

/SEL 



=3 
CNTRL 
MODE 



.=3 

FORM 
SEND 



HIGH 
LIGHT 



1=3 

FORM 
ENTER 



TAB 
SET 



TAB 
CLEAR 



n^ 



^'/: CLEAR 



CURSOR 

MOVEMENT 
CONTROL KEYS 







EDIT KEYS 

(To alter 

information 

on the display) 



Repeat keys 



RDH ONLY 



Preliminary Instructions 



Follow these preliminary instructions before testing of the opcon is started using 
a Tempest Model 40 set. The operational checks are to be performed in the order 
presented. 

(a) Cassettes are in unlatched position; turn power on to cassette drive 
(if present). 



(b) Turn on power to the set or station. 

(c) Turn on power to the display and adjust brightness. 

(d) Perform Erase function on each of the cassettes, if not previously prefor- 
matted. Refer to How To Operate Manual 405 for procedure. 
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NOTE ; Immediately when power is turned on» the poll/sel and mon tape (if monitor 
tape is present) lamps will light. PTR line lamp will light after approximately 
14 seconds. 



STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



a. 



b. 



Depress RETURN or LINE FEED 
and 



s imul taneous ly 



with additional force 
and then release. 



Place opcon into the caps 
mode by depressing and 
latching CAPS LOCK. 

Depress the following keys 
while observing lamps for 
proper indication. 



TST CLEAR lamp lights 
(brightly) and remains lit 
indicating loopback test 
mode is activated and power 
is being supplied to opcon. 

NOTE : Occasionally the 
operational lamps' may flash 
on and then off, when loop- 
back test mode is activated. 
If this occurs, clear the 
test by depressing LINE FEED 
and ESC P beyond their normal 
stop, and re-enter test mode. 



Page 5-73 
and 5-88 



Depress Keys 

A 

CONTROL and A (SOH) 

C 
CONTROL and C (ETX) 

D 
CONTROL and D (EOT) 

G 
CONTROL and G (BEL) 

F 
CONTROL and ACK 

E 
CONTROL and E (ENQ) 

B 
CONTROL and B (STX) 

J 
NEW LINE 

CONTROL and (SI) 

N 
CONTROL and N (SO) 
M 
LINE FEED 



Function 

1 

-*■ DISP LINE - 

DISP LINE 
DISP LCL 
DISP LCL 
DISP SEND 
DISP SEND 
PTR LINE 
PTR LINE 
PTR LCL 
PTR LCL 
SEND TAPE LINE 
SEND TAPE LINE 
SEND TAPE LCL 
SEND TAPE LCL 

REC TAPE LINE 
REC TAPE LINE 
REC TAPE LCL 
REC TAPE LCL 

MON TAPE 

MON TAPE 

POLL/SEL 

POLL/SEL 



Lamp 
Condition 



~7~ 

♦ ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 
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Check 

operation of 
keyswitches . 
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C. TESTING (Contd) 



4. FUNCTIONAL TESTS — 40K108/RDE/KDH OPCONS (Contd) 



STEP 



lb. 
(Cont) 



PROCEDURE 



RESULTS 



c. 



CONTROL and L (FF) 

K 

CONTROL and K (VT) 

I 

TAB 

H 

—(Cursor Left) 

' (Cursor Right) 
CONTROL and C (ETX) 

CURSR RETRN 
CONTROL and G (BEL) 

♦ (Cursor Down) 
CONTROL and B (STX) 
CLEAR 
NEW LINE 
LINE DLETE 
LINE FEED 
LINE INSRT 
CONTROL and L (FF) 

HOME 
— (Cursor Left) 



CNTRL MODE 
CNTRL MODE 
FORM SEND 
FORM SEND 
HIGH LIGHT 
HIGH LIGHT 
FORM ENTER 
FORM ENTER 
DISP LCL 
DISP LCL 
PTR LINE 
PTR LINE 
SEND TAPE LCL 
SEND TAPE LCL 
REC TAPE LINE 
REC TAPE LINE 
POLL/SEL 
POLL/SEL 
CNTRL MODE 
CNTRL MODE 
FORM ENTER 
FORM ENTER 



ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

9 flash; 

OFF 

—flash; 

OFF 
—FLASHi 

OFF 
—FLASH: 

OFF 

■5 flash; 

OFF 

--flash: 

OFF 

:5 flash; 

OFF 



Depress LINE FEED and ESC P 
simultaneously with addi- 
tional force, and then 
release. 



TST CLEAR lamp extinguishes 
and returns opcon to normal 
operating mode. 



TROUBLE 
ANALYSIS 
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Home the cursor, enter opcon — Display mode (DISP LINE, 
DISP LCL, DISP SEND lamp out). Then depress each key on 
the keyboard portion of the opcon four or five times. 
Check monitor for character or function. 



Pages 5-81 
and 5-83 



Lower portion of depressed 
keys are displayed. 



Displayed 
as = 


Transmitted 



Displayed 
as -•- 



CAPS 
LOCK 



ETB 

w 



BEL 

G 



M 



2£: 



i^ 



NEW 
LINE 



Causes cursor to move to right 



Displayed 
'as^ 
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STEP 



PROCEDURE 



RESULTS 



TROUBUE 
ANALYSIS 



Disengage CAPS LOCK by 
depressing it again momen- 
tarily. Again depress each 
key on keyboard portion of 
opcon four or five tiroes. 



Alpha characters described in 
Step 2 are displayed in lower 
case (ie, abcdef, etc). 



Pages 5-81 
and 5-83. 



Depress left SHIFT together 
with each nonalpha key (ie, 
I<^/^$, etc) on keyboard por- 
tion of opcon. 



Upper portion of 
depressed keys 
are displayed. 



:z 



Pages 5-81 
and 5-83 





1 


- • 

2 


m 

3 


4 


5 


6 


• 
7 


8 


9 





— + 


— " 


























c 






\ ■ 






















> 


II 




) ; 




•MTT 
















< 


> 




«Mri 























Depress right SHIFT together 
with one of the keys 
depressed in Step 4. 



The character on upper 
portion of depressed key 
is displayed. 



Pages 5-81 
and 5-83 



Depress left CONTROL 
together with keys contain- 
ing control characters four 
or five times each. 
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~ " 




DCi 




CTe 

w 


€«0 

E 


DC? 

R 


oc« 

T 


CM 

Y 


so* 

u 


US 
1 


SI 




(SC 

p 








\ K 






SOtt 

A 


0C5 

s 


EOT 

D 


t>L( 

F 


ML 

G 


H 


MS 
J 


K 


F 








) ; 






' NUL 

z 


CAN 

X 


c 


ML 

V 


*TK 

B 


so 

N 


fS 

M 
















CONtKOL 




CO«T«OL 
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C. TESTING (Contd) 
4. FUNCTIONAL TESTS — 40K108/RDE/RDH OPCONS (Contd) 



STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



Depress right CONTROL 
together with one of the 
keys depressed in Step 7. 



The corresponding control 
character is displayed. 



Depress | -1 , | ■ 1 and 
SPACE with additional 
force than is normally 
required. 



The SPACE key repeatedly 
moves the cursor. 
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Depress HOME. Then in 
sequence depress momen- 
tarily with more force than 
normally required, each 
cursor movement key shown. 



^ 
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■® 



0- <*) fl 
6*- 



-9 

© i 




10 



Home the cursor and type 
alpha characters A through 
J on the display. Place 
the cursor over character E 
and depress CHAR INSRT 
momentarily; then depress it 
fully -- releasing it after 
characters stop moving. 



ABCDEFGHIJD 
ABCDIQFGHIJ 

ABCDQ EFGHIJ 
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ABCDD 



EFGHIJ 



11 



Depress CHAR DLETE momen- 
tarily; then depress it 
fully. 



ABCDD ♦ EFGHIJ 
ABCDD EFGHIJ 
ABCDfElFGHIJ 
ABCD^GHIJ 
ABCD^HIJ 



Page 5-78 



12 



Depress LINE INSRT once. 



Cursor moves to beginning 
of line, and the line of 
data moves down one line. 



Page 5-78 
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STEP 


PROCEDURE 


RESULTS 


TROUBLE 
ANALYSIS 


13 


Depress LINE DLETE once; 
then depress CLEAR. 


The line- of data moves up, 
and then display is cleared 
of all characters. 


Page 5-78 


14 


Place the cursor away from 
home position and depress 
CURSOR TAB. 


Cursor moves to first char- 
acter position of next line 
(unformatted display). 


Page 5-89 


15 


Place the cursor away from 
home position and depress 
TAB. 


Cursor moves to first char- 
acter position of next line 
(unformatted display) . 


Page 5-89 


16 


Depress HOME and numeric 1. 


Numeric 1 is displayed in 
home position. 


Pages 5-81 
and 5-89 


17 


Depress NEW LINE 24 times. 


Cursor moves down display, 
displaying new line char- 
acter at 1st position of 
each line. On the 24th 
depression of NEW LINE, the 
numeric 1 will di£fappear 
from display. 


Pages 5-81 
and 5-89 


18 


Type a numeric 2 and depress 
NEW LINE 24 times. 


The numeric 2 will move up 
one line each time NEW LINE 
is depressed. On the 24th 
depression of the NEW LINE, 
the numeric 2 will dis- 
appear from screen. 


Pages 5-81 
and 5-89 


19 


Type a numeric 3. 


A numeric 3 is displayed. 




20 


Depress HOME, 


The cursor moves to the home 
position and a 1 is displayed 
under the cursor. 


Page 5-89 


21 


Depress SEGMT ADV. 


Cursor does not move, a 2 is 
displayed under cursor. 


Page 5-89 


22 


Depress SEGMT ADV again. 


The cursor does not move, 
the 2 is replaced by the 3 
under the cursor. 


23 


Depress SEGMT ADV again. 


The cursor does not move, 
the 3 is replaced by the 1 
under the cursor. 


24 


Depress SCROL UP once. 


The 1 disappears from the 
display and the 2 appears at 
bottom left of display. 


Page 5-89 
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C. TESTING (Contd) 
^- FUNCTIONAL TESTS — 40K108/RDE/RDH OPCONS (Contd) 



STEP 


PROCEDURE 


RESULTS 


TROUBLE 
ANALYSIS 


25 


Depress SCROL UP fully. 


The 2, then the 3 move up 
the display. Scrolling 
stops when the 3 reaches 
top of display. 
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26 


Depress SCROL DOWN once, 
then fully. 


The 3 moves down one line, 
then moves down continuously 
and disappears as the 2 
appears at top of display. 
Scrolling continues until 
the 1 appears at top of 
display. 


Page 5-78 


27 


Depress SEGMT ADV twice. 


First the 2 then the 3 appear 
at top of display. 


Page 5-89 


28 


Position cursor by means of 
the ^ and ^ to next to 

the last line of display. 
Type some Us on this line. 


Cursor moves under direction 
of cursor control key. Us 
are displayed. 


Page 5-78 


29 


Depress LINE INSRT once. 


The Us move to last line of 
display. The cursor moves to 
the 1st character position of 
the line next to last line of 
display. 


Page 5-78 


30 


Depress LINE INSRT several 
times. 


Display does not change. 


31 


Home cursor and depress TAB 
CLEAR. 


All tabs (on all segments) 
are cleared. 
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32 


Depress HIGH LIGHT. 


HIGH LIGHT lamp lights. 


33 


Enter a full line of *s at 
top of display. 


*s are displayed as inten- 
sified. 

Alarm sounds at 73rd and 
80th character positions. 

Cursor remains at right end 
of line. 

NOTE: If option XI is 
installed, the cursor will 
wrap to the beginning of 
the next line. 
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STEP 


PROCEDURE 


RESULTS 


TROUBLE 
ANALYSIS 


34 


Depress HIGH LIGHT again. 


HIGH LIGHT lamp extinguishes. 


Page 5-89 


35 


Place cursor away from 
home position and depress 
TAB SET. Depress CURSR 
TAB twice. 


Cursor moves to the same 
position on the next line. 
(Next tab mark -- not 
displayed.) 


36 


Home the cursor and depress 
TAB CLEAR. 


Cursor returns to home 
position, and all tab marks 
are cleared. 



5. FUNCTIONAL TESTS — 40K108/RDG OPCON 

The location of the various control and data keys referred to in the checkout 
procedures can be found in the following illustration. 

Preliminary Instructions 

Follow these preliminary instructions before testing of the opcon is started 
using a Tempest Model 40 Set. The operational checks are to be performed in the 
order presented. 

(a) Turn on power to the set or station (LOCAL indicator lights on each opcon). 

(b) Turn on power to the display and adjust brightness. 

(c) Perform Steps 1 through 19. 

NOTE : Immediately when power is turned on, the POLL/SEL and MON TAPE (if monitor 
tape is present) lamps will light. PTR line lamp will light after approximately 
14 seconds . 



OPERATIONAL CONTROLS 



. LOCAL LOOPBACK 
TEST INDICATOR LAMP 






S/R (local 



C3 I B 

piwmtI w 

LOCM.: 1 



-asr 

£ 



s 



"sr 

10 



/ 



EBCDIC 




CURSOR 

MOVEMENT 

CONTROL KEYS 



KEYBOARD 



BLOCKING 
KEYTOP 



□ 



REPEAT KEYS 



EDIT KEYS 

(To Alter 

Information 

on the Display) 



40K108/RDG Opcon — Keytop Layout- 
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C. TESTING (Contd) 
5. FUNCTIONAL TESTS — 40K108/RDG OPCON (Contd) 



STEP 



PROCEDUKE 



RESULTS 



TROUBLE 
ANALYSIS 



a. 



b. 



c. 



Depress ERASE INPUT and 

simultaneously with 



additional force and then 
release. 

Place opcon into the caps 
mode by depressing and 
latching CAPS LOCK. 

Depress the following keys 
while observing lamps for 
proper indication. 



Depress Keys 



% 



CONTROL and A (SOH) 

C 
CONTROL and C (ETX) 

D 
CONTROL and D (EOT) 

G 
CONTROL and G (BEL) 

F 
CONTROL and ACK 

E 
CONTROL and E (ENQ) 

B 
CONTROL and B (STX) 

J 
NEW LINE 


CONTROL and (SI) 

N 
CONTROL and N (SO) 

M 
ERASE INPUT 

L 
CONTROL and L (FF) 

K 
CONTROL and K (VT) 

I 
TAB 

H 
4r (Cursor Left) 



TST CLEAR lamp lights 
(brightly) and remains lit 
indicating loopback test 
mode is activated and power 
is being supplied to opcon. 



Page 5-73 
and 5-88. 



NOTE 



Occasionally the 



operational lamps may flash 
on and then off, when loop- 
back test mode is activated. 
If this occurs, clear the 
test by depressing LINE FEED 
and ESC P beyond their normal 
stop, and re-enter test mode. 



Funct ion 



Lamp Condition 



--?/R — - 

S/R 
LOCAL 
LOCAL 

PAl 

PAl 

PA2 

PA2 
PRINT LOCAL 
PRINT LOCAL 

PFl 

PFl 

PF2 

PF2 

PF3 

PF3 

PF4 

PF4 

PF5 

PF5 

PF6 

PF6 

PF7 

PF7 

PF8 

PF8 

PF9 

PF9 
PFIO 
PFIO 



r^ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 



Check 
operation 
of key- 
switches. 



Depress ERASE INPUT and ESCP simultaneously. TST 
lamp extinguishes . 
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STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



Home the cursor and depress a few 
keys on the keyboard portion of 
the opcon. 



Note: Each key top need 
not be checked except for 
a trouble call. Each keytop 
shall function each time it 
is depressed. 



Pages 5-81 
and 5-83. 



Lower portion of depressed 
keys are displayed. 



Causes cursor to return to 
HOME position and clears 
any characters to the right of 
and below cursor. 




Not present if 
blocking keytop 
is used. 



Writes a space and 
causes cursor to 
move to right. 



Disengage the 



CAPS 
LOCK 



key by 



depressing it again momentarily. 
Again depress a couple of keys 
on the keyboard portion of 
the opcon. (Opcons with no 
CAPS LOCK key require no 
action; go to Step 4.) 



The alpha characters described 
in Step 2 are displayed in 
lower case (ie, abcdef, etc). 



Pages 5-81 
and 5-83. 
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C. TESTING (Contd) 
5- FUNCTIONAL TESTS — 40K108/RDG OPCON (Contd) 



STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



Depress the left then the right shift 



Pages 5-81 
and 5-83. 



key while depressing and checking 
operation of one of the following 
alpha keys (ie, !@#$, etc). 



Upper portion of 
the depressed keys 
are displayed. 



(Or c ) 

i 



(Or-i) 



(Or I) 





J 

i 


2 


# i 
3 4 


% 
5 


A- 
6 


a 
7 


* ( 
8 9 


) 



^ 


+ 




\ 






















c: 




1 
\ 






















1 


H 

/ 


) 
( 




SHIFT 
















< > 


/ 


SHIFT 























See Note 
following 
Step 5, 



Depress the 
the 



key together with 



key together with the 



key; then depress the 
key. 



M 



See Note 
following 
Step 5. 



May be displayed 
as Fs or < 




May be displayed 
asDLor 









\ 


N, 






/ 












s 


N. 






/ 






\ 




Q W 


E 


R 


T 


> 


\u 


1 


/o 


p 




1 
1 

\ 

) 

( 


1 rt/TSTL/TST Vm / 

Iasdfghj/kl 








z 


X 


C 


V 


B 


N 


M 












CONTKOL 


c 


OMTHOL 
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STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



Note: Some characters may not be displayed or may be displayed as a character other 
than the character received on-line or entered from the opcon. See the table below which 
also provides printer actions for applicable characters. 





Type of 40K108 Opcon 


ASCII 

or 

EBCDIC 


ASCII 


EBCDIC 


ASCUI 

or 

EBCDIC 




Character Received From LCU or Entered 
on 40K108 Type Opcon 


/^— ' 


\ 


1 

I 


I 


1 


/\ 


] 


[ 


d 


1 


-1 


I) 


KM 




Character 

Displayed 

Using 

D I/O: 


410431 ASCII UP-LO 


r*-) 


\ 


1 
1 


{ 


] 


/\ 


J 


[ 


/\ 


] 


L 


DL 


FS 




410434 ASCII MONO 


• \ 


0/ 


\ 


1 


1 


/\ 


] 


[ 


/\ 


] 


C 





/ 




410435 EBCDIC UP-LO 


- 


\ 


1 
1 


I 


1 
] 


i 


1 


~i 


4 


1 


-1 


DL 


FS 




410436 EBCDIC MONO 


c 


(•/ 


\ 


—I 


1 


i 


1 


—1 


1 


1 


— 1 





<- 


1 


410432 ASCII LINE-DRAW 


H 


r 


1 


-h 


H 


/^ 


] 


[ 


/\ 


] 


C 


DL 


FS 


! 
i 


Character 
Printed 

Using 

Type 
Carrier: 


400629 80C ASCII UP-LO 


r^ 


\ 


1 

1 


t 




/\ 


J 


L 


/^ 


1 


[ 


^|• 


.^r 




400645 80C ASCII MONO 


/X 


( ; 


\ 


[^ 


^ 


/\ 


] 


[ 


Z^- 


] 


[ 


SI- 


sr 


i 


400775 80C ASCII LINE-DRAW 


.H 


r 


1 


-h 


h 


/\ 


] 


C 


/\ 


] 


[ 


SF 


SP 




400777 132C ASCII UP-LO 


/ — » 


\ 


1 
1 


{ 


1 


/\ 


1 


c 


/N 


] 


c 


SP 


SI' 




400780 132C ASCII MONO 


/\ 


(•1 


\ 


["^ 


]^ 


/\ 


] 


c 


/\ 


] 


[ 


SI' 


SI' 




400783 132C EBCDIC UP-LO 


■'>w 


\ 


1 
1 




} 




1 


1 


X 


1 


n 


SI' 


SI' 




400784 80C EBCDIC UP-LO 


^ 


\ 


t 

1 


1 
1 


J 


t 


1 


-^ 


i 


1 


-| 


SI' 


SI* 




400785 80C EBCDIC MONO 


i 


'j ^'^ i] '1 ^ 


1 


~l 


^ 


1 


"1 


sr 


SI' 




400887 132C EBCDIC MONO 




"^ N ^ 1 '" 


1 


~i 


i 


1 


-1 


SI' 


SI' 



LEGEND: 



I 1 Will print with fold -over option in printer enabled. Error symbol will print if fold -over 
" — ' option is not enabled. 

\Note: is displayed as but printed as 0. 
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G, TESTING (Gontd) 
5« FUNGTIONAL TESTS «- 4QK108/RDG OPGON (Gontd) 



STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



Depress one of the following keys 



with additional force, ^ | ' ^^ 



(SPACE) 



] 



The space key repeatedly 
moves the cursor. 



Page 5-78. 



Depress the 



key. Then in 



sequence depress momentarily 
with more force than normally 
required, each cursor movement 
key shown. 




rr^D 



^ 



&*-®— 5 

? 



-d)- 



— ? 



4) 

I 
6*—- -J 



Note: In local opcon opera- 
tion, attempts to move the 
cursor off the display will result 
as shown : 




CURSOR BEFORE 



CURSOR AFTER 



Page 5-89. 



Depress ERASE INPUT key. 



Display clears and cursor goes 

to home position. LOCAL indicator 

remains lit. 



Pages 5-76 
and 5-89. 



Type the alpha characters A through 
J on the display. Place the cursor 
over the character E and depress 



the 



iMwrj key once, then depress it 



fully — releasing it after the 
characters move to the next line. 



©ABCDEFGHIJ 

cDabcdQefghij 

©ABCDD 

EFGHIJ 
Note: CHAR INSRT and CHAR 
DLETE affect all 24 lines on a 
DCC KD. CHAR INSRT and 
CHAR DLETE affect only 4 lines 
including the line with the cursor 
on MCC KD. Characters move 
slowly. 



Page 5-78, 
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STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



10 



Depress the 



OLETE 



key momentarily, 



then depress it fully. 



ABCD L EFGHIJ 

ABCD [H FGHIJ 
Characters delete one at a time 
or repeatedly when key is held 
depressed. See Note in Step 9. 



Page 5-78. 



11 



Depress the 



key three times. 



The cursor remains at its 
present location, and the line 
of data moves down three 
lines. 



Page 5-78. 



12 



Depress the otm 



key once, then 



depress it fully. 



The line of data moves up one 
line, then stops on the first 
line. 



Page 5-78. 



13 



Depress 



3 

PRINT 
LOCAL 



key, (if printer is not 



provided, go to Step 14). 



LOCAL indicator extinguishes, 
PRINT LOCAL indicator lights 
and then goes off when printer 
buffer receives the message; 
LOCAL indicator lights. 

Printer copies entire display 
(24 lines): 



• Flashing PRINT 
LOCAL indicator 
indicates printer: 

a. is not print 
local. 

b. cabinet lid is 
open. 

e. form-out or 
paper-out 
condition. 

d. ac power 
is off. 

e. defective 
printer cable. 



14 



Place the cursor away fro m hom e 

position and depress the 

key. 



CURSOR 

TAB 



The cursor returns to home 
position. 

Note: Displayed data is not 
affected by CURSOR TAB 
and BACK TAB keys. 



Page 5-89. 



15 



Place the cursor away fro m ho me 
position and depress the 



BACK 

TA8 



The cursor returns to home 
position. 



Page 5-89. 



16 Place the cursor away fr om ho me 
position and depress the 
key. 



Cursor returns to home posi- 
tion. Any characters to the 
right of and below cursor 
will be cleared. 



Page 5-89. 
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C, TESTING (Contd) 
5. FUNCTIONAL TESTS — 40K108/RDG OPCON (Contd) 



STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



17 



Type some text on the opcon and 
then depress 



s/n 



Attempt to type some text on the 
opcon. 



Text is displayed. LOCAL 
indicator extinguishes when 
S/R is depressed. 

Attention bell sounds each 
time a key is depressed. 



Page 5-89. 



18 



Alternately depress LOCAL then 



depress 


PA 
1 


key, 


then 


and 


2 


> 


1 


» 


2 


12 


» 


n/TST 


anc 


I 


:lcm 



LOCMJ 



key 



through 
keys in 



the same manner. 



is lit and extinguishes 



Page 5-76. 



when a key is depressed (same 
for each key). Data on display 
remains unchanged, except 
when CLEAR key is depressed; 
all data clears from display 
and cursor goes to home 
position. 



19 



This step applies only to monocase 
opcons (blocking keytop over 
CAPS LOCK position). 



a. 



b. 



Depress ERASE INPUT and 
QUOTES keys together with 
additional force. 

Depress A (do not depress 
SHIFT). 



TST indicator lights and 
remains lit. 



S/R key lights. 



c. 



Depress ERASE INPUT and P keys 
together with additional force. 



TST indicator light goes 
out. 



Page 5-76. 



•Remove block- 
ing keytop, check 
that plunger is 
in lower posi- 
tion. 

•Replace opcon. 
Page 5-76. 
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6. FUNCTIONAL TESTS — 40K108/RDF 



The location of the various control and data keys referred to in the checkout 
procedures can be found in the following illustration. 



LOCAL 


CMNO 




C3 
NEXT 

OUTGO 


C=3 
FRMT 


1=3 
SEND 




f«XT 
INCOM 


DEFER 










P«NT 
A 


PRINT 

B 


TAB 
SET 


TAB 
CLEAR 




'"i±a- 

CLEAR 




CURSOR 

MOVEMENT 

CONTROL KEYS 



n 



Repeat keys 



EDIT KEYS 

(To Alter' 

Information 

on the Display) 



Preliminary Instructions 

Follow these preliminary instructions before testing of the keyboard is started, 
the steps are to be performed in the order presented. 

(a) Power-up sequence: 

(1) Turn power on to memory system. 

(2) Insert properly formatted diskette into drive 3. 

(3) Turn power on to KDl (with controller in pedestal). 

(4) Turn power on to KD2. 

(5) Turn power on to Intr 2 (in Printer A pedestal). 

(6) Turn monitor power switches on. 

(7) Turn printer cabinet power switches on. 

(b) When the power is turned on: 
LOCAL indicator lights. 

Monitor displays raster, cursor, time and date. 

Diskette drives are initialized with lamps in door release latch dimily lit 

NEXT INCOM indicator may be lit. 

Controller fans are on. 

Power supply indicators light. 

Input line is enabled and output line disabled. 

(c) Insert blank 407640 diskettes at drive 1 and drive 2, refer to Manual 434 
for instructions. 
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C. TESTING (Contd) 
6. FUNCTIONAL TESTS — 40K108/RDF (Contd) 

(d) Insert properly pre formatted diskette in drive 3. Variable system informa- 

pro- 



tion can be entered on diskette 3 (if required), by use of CMD 
cedure. 



SOH 

A 



STEP 



PROCEDURE 



RESULTS 



TROUBLE 
ANALYSIS 



a. 



b. 



c. 



Depress RETURN and 

simultaneously 






with additional force 
and then release. 

Place opcon into the caps 
mode by depressing and 
latching CAPS LOCK. 

Depress the following keys 
while observing lamps for 
proper indication. 



TST CLEAR lamp lights 
(brightly) and remains 
lit indicating loopback 
test mode is activated 
and power is being sup- 
plied to opcon. 

NOTE: Occasionally the 
operational lamps may flash 
on and then off, when loop- 
back test mode is activated. 
If this occurs , clear the 
test by depressing LINE FEED 
and ESC p beyond their normal 
stop, and re-enter test mode. 



Page 5-73 
and 5-88. 



Depress Keys 



"^ 



Function 



Lamp Condition 



CONTROL and A (SOH) 

C 
CONTROL and C (ETX) 

G 
CONTROL and G (BEL) 

F 
CONTROL and ACK 

E 
CONTROL and E (ENQ) 

J 
NEW LINE 


CONTROL and (SI) 

I 
TAB 

H 
<- (Cursor Left) 



-♦LOCALS- 

LOCAL 

CMND 

CMND 
NEXT OUTGO 
NEXT OUTGO 

FRMT 

FRMT 

SEND 
NEXT INCOM 
NEXT INCOM 

DEFER 

DEFER 
HIGH LIGHT 
HIGH LIGHT 
FORM ENTER 
FORM ENTER 
FORM ENTER 



■♦-ON'^ 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 



Page 5-76. 



Check 
operation 
of key- 
switches. 



Depress RETURN and P keys. TST indicator goes out. 



Page 5-73 
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STEP 



PROCEDURE 



RESULTS 



TERMINAL 
ANALYSIS 



1. (d) 
(Contd) 



JDepress LOCAL (if indicator is not lit), HOME, and CLEAR. 
iLOCAL indicator lights, cursor at home position, and no 
jcharacters displayed. Then depress each key on opcon four 
iOr five times. Check monitor for character. 



Lower portion of depressed 
keys are displayed. 




Causes cursor to move to right 



Page 5-81 
and 5-83. 



Depress CAPS LOCK (if present). 
Depress each alpha key on opcon 
four or five times. Depress 
RETURN and/or NEW LINE when 
required . 



Character on each key is 
displayed. 



Page 5-81 
and 5-83. 



OCI 




ETB 

w 


ENO 

E 


DC2 

R 


DC4 

T 


EM 

Y 


sue 

u 


US 

1 


SI 




ESC 

P 


SOH 

A 


0C3 

s 


E01 

D 


F 


8EL 

6 


GS 

H 


RS 
J 


VT 

K 


L 






NUL 

z 


CM 

X 


ITX 

C 


OCL 

V 


9TX 

B 


so 

N 


FS 









Depress and hold left SHIFT, 
then each nonalpha key (ie, 
!(?#$, etc) on opcon. 



Upper portion of 
depressed keys 
are disp lay ed^ 



f^taMH 



Page 5-81 
and 5-83. 



"i 

1 


-• -•■■-1 

Z 3 A 


5 


6 


• 
7 


8 1 9 


- 


+ 


— s 

Y 














1 






• * 














> 


II 


W 


SMTT 










< 
• 


> ? 
/ 


wm-r 

















Depress and hold right SHIFT. 
Depress one of the keys 
depressed in Step 3. 



The character on upper 
portion of depressed key 
is displayed. 



Page 5-81 
and 5-83. 
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C. TESTING (Contd) 
6. FUNCTIONAL TESTS — 40K108/RDF OPCON (Contd) 



STEP 



PROCEDURE 



RESULTS 



TERMINAL 
ANALYSIS 



Depress and hold left CONTROL. 
jDepress keys containing control 
characters a few times each. 



The. corresponding control 
character is displayed. 



Page 5-89. 



CT« ENO OCZ 0C4 

Q W E R T 



MM so COT OU 

A S D F G 



NUL CM CTI ML Sn $0 f% 

Z X C V B N M 



J' 



tsc 

P 



Depress and hold right CONTROL. 
Depress one of the keys de- 
pressed in Step 5. 



The corresponding control 
character is displayed. 



Depress I " I , I • I and SPACE 
with additional force than 
is normally required. 



Page 5-78 < 



The SPACE key repeatedly 
moves the cursor. 



Depress HOME. Then in 
sequence depress momentarily 
with more force than normally 
required, each cursor move- 
ment key shown. 



Page 5-89, 




tK<5)---2 

® 

6*- -0 



Home the Cursor (depress HOME) 
and type alpha characters A 
through J on the display. 
Place the cursor over char- 
acter E and depress CHAR 
INSRT momentarily; then 
depress it fully — releasing 
it after characters stop 
moving. 



ABCDEFGHUD 
A£CD{£]FGHIJ 

ABCDD EFGHIJ 
ABCDD EFGHIJ 



Page 5-78, 



10 



Depress CHAR DLETE momentarily; 
then depress it fully. 



ABCDD * EFGHIJ 
ABCDD EFGHIJ 
lABCDCEFGHIJ 
ABCDmGHIJt(E is deleted) 
ABCDSShUKF is deleted, etc) 



Page 5-78, 
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STEP 


PROCEDURE 


RESULTS 


TERMINAL 
ANALYSIS 


11 


Depress LINE INSRT once. 


Cursor moves to beginning 
of line, and the line of 
data moves down one line. 


Page 5-78. 


12 


Depress LINE DLETE once; 
then depress CLEAR. 


The line of data moves up, 
and then display is cleared 
of all characters. 


Page 5-78. 


13 


Place the cursor away from home 
position and depress CURSOR 
TAB. 


Cursor moves to first char- 
acter position of next line 
(unformatted display) . 


Page 5-89. 


14 


Place the cursor away from 
home position and depress TAB. 


Cursor moves to first char- 
acter position of next line 
(unformatted display). 


Page 5-89. 


15 


Depress HOME and numeric 1. 


Numeric 1 is displayed in 
home position. 


Page 5-81 
and 5-89. 


16 


Depress NEW LINE 24 times. 


Cursor moves down display, 
displaying new line char- 
acter at 1st position of 
each line. On the 24th 
depression of NEW LINE, the 
numeric 1 will disappear 
from display. 


Page 5-81 
and 5-89* 


17 


Type a numeric 2 and depress 
NEW LINE 24 times. 


The numeric 2 will move up 
one line each time NEW LINE 
is depressed. On the 24th 
depression of the NEW LINE, 
the numeric 2 will dis- 
appear from screen. 


Page 5-81 
and 5-89. 


18 


Repeat Steps 16 and 17 for 
numeric 3, 4 and 5. 


A numeric 3, 4 or 5 is dis- 
played at the 1st line of 
each segment. 




19 


Depress HOME. 


The cursor moves to the 
home position and a 1 is 
displayed under the cursor. 




20 


Depress SEGMT ADV. 


Cursor does not move; a 2 
is displayed under cursor. 


Page 5-89. . 
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C. TESTING (Contd) 
6. FUNCTIONAL TESTS — 40K108/RDF (Contd) 



STEP 


PROCEDURE 


RESULTS 


TROUBLE 
ANALYSIS 


21 


Depress SEGMT ADV three times 
more to advance the segments . 


The cursor does not move; 
the 2 is replaced by a 3 
under the cursor, 4 replaces 
the 3, and 5 replaces the 4. 


Page 5-89. 


22 


Depress SEGKT ADV again. 


The cursor does not move; 
the 5 is replaced by a 1 
under the cursor. 




23 


Depress SCROL UP once. 


The 1 disappears from the 
display and a 2 appears at 
bottom left of display. 


Page 5-89. 


24 


Depress SCROL UP fully and 
hold. 


The 2 is replaced by a 3, 
then the 3 moves up the 
display. Then a 4 appears 
followed by a 5. Scrolling 
stops when the 5 reaches 
top of display. 


^ 


25 


Depress SCROL DOWN once, then 
fully. 


The 5 moves down one line, 
then moves down continuously 
and disappears followed by 
4, 3 and 2. Scrolling 
continues until the 1 
appears at top of display. 


Page 5-78. 


26 


Depress SEGMI ADV four times. 


The 5 appears at top of 
display. 


Page 5-89. 


27 


Position cursor by means of 
the . and ^ to next to 

the last line of display. 
Type some Us on this line. 


Cursor moves under direction 
of cursor control key. The 
Us are displayed. 


Page 5-78. 


28 


Depress LINE INSRT once. 


The Us move to last line of 
display. The cursor moves 
to the 1st character posi- 
tion of the line next to 
last line of display. 


Page 5-78. 


29 


Depress LINE INSRT several 
times . 


Display does not change. 




30 


Depress HOME and TAB CLEAR. 


All tabs and data (on all 
segments) are cleared. 


Page 5-89. 
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STEP 


PROCEDURE 


RESULTS 


TERMINAL 
ANALYSIS 


31 


Enter a full line of dashes (— ) 
at top of display. 


Dashes (— ) are displayed. 

Alarm sounds at 70th through 
80th character positions. 

Cursor remains at right end 
of line. 


Page 5-78. 


32 


Depress RETURN. 


Cursor moves to left margin. 
No characters altered in 
any way. 


Page 5-89. 


33 


Depress NEW LINE. 


Cursor drops one line. 


Page 5-89. 


34 


Enter a full line of periods 
(.) on the display. 


Periods (.) are displayed 
across monitor. 

Alarm sounds at 70th and 
80th character positions. 

Cursor remains at right end 
of line. 


Page 5-78. 


35 


Depress NEW LINE. 


Cursor moves to left margin 
and moves down one line (= 
is not added over 80th 
character) . 




36 


Depress HOME and CLEAR. 


Cursor to home position. 
Screen is cleared (data in 
all segments is cleared) . 




37 


Type QUICK 

Depress SPACE (5 times) 
Depress TAB SET 
Depress HOME 


Word QUICK appears on line 1. 
Cursor moves. 
No change (stop is set) . 
Cursor to home position. 


Page 5-89. 


38 


Depress CHAR INSRT fully and 
hold until movement stops. 


Word QUICK moves to right 
and off display. 


Page 5-89. 


39 


Depress CHAR DLKTE twice. 


Word QUICK in line 1 moves 
two positions left. 


Page 5-89, 
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C. TESTING (Contd) 
6. FUNCTIONAL TESTS — 40K108/RDF OPCON (Contd) 



STEP 


PROCEDURE 


RESULTS 


TERMINAL 
ANALYSIS 


40 


Depress CURSOR TAB. 


Cursor moves to tab column. 
No data is altered along the 
way. 


Page 5-89. 


41 


Depress TAB. 


Tab sjmibol ( ► ) appears at 
original position of cursor. 
Cursor moves one space to 
the right. Tabs are not sent 
on-line. 


Page 5-89. 


42 


Depress HOME, CLEAR, then 
TAB CLEAR, 


Cursor goes to home position. 

All characters and tab col- 
umns are cleared from screen 
and on all segments. 


Page 5-89. 



STEP 


PROCEDURE 


RESPONSE 


POSSIBLE CAUSE 
OF TROUBLE 


SECTION D 

TROUBLE 
ANALYSIS 


RO OPCON TEST 




Key should latch down and 
lamp should light. 

Key should unlatch and come 
up, lamp should extinguish. 


Wiring to key switch. 
Open keyswitch. 
Defective lamp. 


Page 5-83 
and 5-89. 


1 


Deprei 
Dap re 


38 OPT II once, 
ss OPT II again. 


2 


Depress TEST once. 
Depress TEST again. 


Key should latch down and 
lamp should light. 

Key should unlatch and come 
up, lamp should extinguish. 


Wiring to keyswitch. 
Open keyswitch. 
Defective lamp. 


Page 5-83 
and 5-89. 


3 


TERM READY is normally lit 
during operation. Depress 
key twice. 


On the first depression, 
lamp should extinguish. On 
the second depression, lamp 
should relight. 


Wiring to keyswitch. 
Open keyswitch. 
Defective lamp. 


Page 5-76. 



a 

1-3 
M 

i 

m 

Hi 
CO 



o 
o 

O 



1-3 

W 

% 

w 
c/> 
H 

o 



CA 

o 
►tJ 



Ui 



Ui 

I 

vO 
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1. GENERAL 



D. TROUBLESHOOTING 



This section provides the necessary information for locating and clearing troubles 
encountered in testing the 40K103 and 40K108 KD or 40K002 ROP opcon units per 5-14. 

The detailed troubleshooting charts include voltage levels, oscilloscope waveforms, 
abbreviated schematics and step-by-step instructions for trouble diagnosis. Sup- 
plementary informatipn such as block diagrams, functional schematics and keys witch 
assignments and coding is provided on Page 5-92 REFERENCE MATERIAL . 

2. PRELIMINARY 

KD Opcon 

CAUTION I TO AVOID POSSIBLE INTERNAL DAMAGE TO THE MOS DEVICES OR CIRCUIT CARDS 
WITH MOS DEVICES DUE TO ELECTRICAL STATIC DISCHARGE BY SERVICE PERSONNEL, FOLLOW 
THE HANDLING AND GROUNDING PROCEDURES ON PAGES 5-120 AND 5-121. 

» 
Arrange the KD opcon on the bench as illustrated, following with cover, bottom 

pan, interface/bell card and coverplate removed. 

Connect a ground strap having an alligator clip at each end from opcon side plate 
to green ground lead terminal as shown. Connect oscilloscope ground to keyboard 
side plate in the same manner. 

Using two 346274 interface/bell card extender cables, connect card to console 
logic as shown; if the 410074 circuit card is present. 

With power off, connect keyboard to KD set or station using a 401641 keyboard 
extension cable. 

CAUTION ; MAKE SURE THE NONCOMPONENT SIDE OF EITHER CIRCUIT CARD DOES NOT REST ON 
OR AGAINST ANYTHING THAT WILL CAUSE SHORTING DURING TROUBLESHOOTING OPERATIONS. 



KD SET OR 
STATION 



401641 




The power may not be switched ON 
6 FT KEYBOARD fo^ troubleshooting. Be careful 
EXTENSION CABLE when probing with oscilloscope so 
as not to accidentally cause 
damaging short circuits. If in 
doubt, switch off power, hook 
probe in place and reapply power. 
Always remove power prior to hand- 
*" W ling circuit cards or when 

replacing parts. 



410059 

CONSOLE LOGIC 

CIRCUIT CARD 



346274 
INTERFACE/BELL' 
CARDEXTENSIOli 

CABLES (2) 



GROUND 
STRAP 




410074 

INTERFACE/BELL 

CIRCUIT CARD 



410096 

CONSOLE LOGIC 

CIRCUIT CARD 

(Connector at Rear) 
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ROP Op con 



ROP opcon troubleshooting consists solely of checking keyswitch operation and 
indicator lighting. Remove power, disconnect ROP opcon from ROP set and remove 
opcon cover and mounting bracket. Arrange opcon as shown below. 

Connect two test leads with probfes to +12 (terminal 6) and GND (terminal 6) of a 
40PSU103 power supply. The +12 test lead MUST include a series connected 430 ohm, 
1/2 watt resistor most conveniently placed in the probe. 



40PSU103 POWER SUPPLY 



MULTIMETER 




ROP KEYBOARD 

(Cover and Mounting 

Bracket Removed) 



430 OHM 
X/2 WATT 




Use the multimeter (R X 1 scale) to check opcon keyswitch operation and the power 
supply and probes to check opcon indicator lamps per troubleshooting of this sec- 
tion. 



3. TROUBLESHOOTING CHARTS 

The following charts pertain to the early design 40K103 (410059 and 410054 or 
410074 circuit cards) or 40K108 (410096 circuit card) opcon: 

Chart 1 Power Test Fails (Page 5-53) 

Chart 2 Control Row Indicator Fails to Light (Page 5-54) 

Chart 3 No Repeat Characters Output From the Opcon (Page 5-56) 

Chart 4 Incorrect Characters From the Opcon (Page 5-57) 

Chart 5 No Data Output From the Opcon and "Loop back Test Mode" Does Not 

Function (Page 5-65) 

Chart 6 No Alarm (Page 5-69) 

Chart 7 Delay in Repeat (Page 5-71) 

Chart 8 All Control Row Indicators Flash (Page 5-73) 

The following charts pertain to the late design 40K108 (410096) opcons: 

Chart 9 "TST" or "Console Test" Indicator Fails to Light (Page 5-74) 

Chart 10 Control Row Indicator Fails to Light (Page 5-77) 

Chart 11 No Repeat (Page 5-79) 

Chart 12 Incorrect Characters From the Opcon (Page 5-82) 

Chart 13 No Data Output From the Opcon (Page 5-84) 

Chart 14 No Alarm (Page 5-88) 

Chart 15 "Loopback" Test Does Not Work (Page 5-89) 

Chart 16 Single Key Failure (Page 5-90) 

The following chart pertains to the 4QK002 ROP opcons. 

Chart 17 ROP Opcon Troubleshooting Using 40PSU101 or Equivalent (Page 5-18) 
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NOTES 
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CHART I 
POWER TEST FAILS 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check to see that supply voltages are 
present at Bl, A12 (Vss) and B2, A7 
(Vdd) °^ 410074 card. 




^ 



C2I 




410074 
Bl 









10 V dc/cm 














































































































SPARE 



11—,) SPARE 



VSS 



0B1 and 
A12 



®B2 and 

A7 



Vdd 



If voltages are not present, check 
for dirty or broken connector pins, 
open lands, cut leads, etc. 

If voltages are present, go to 
Step 2. 







10 V dc/cm 











































































































Check for correct voltages on 
terminals of 405925 TST indicator 
assembly when lamp should be lit. 



w. 



WD 



1 




I * C (- 

I 

10 2 3 0(+)r. 
I I 



.+24 V 
DC 



Terminal Side of 
Indicator Keyswitch 











10 V dc/cm 






Vss 


(DPin 3 










































































" 




























• 
















10 V dc/ciia 


























T. 


4) Pin 4 


Vdd 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOrmG CHARTS (Contd) 

CHART I (Contd) 
POWER TEST FAILS 



STEP 


ACTION 


NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 


2 
(Cont) 




If voltages are correct, replace 
defective 405925 TST indicator 
assembly. 

If voltages are incorrect, check for 
open CR15 diode, open emitter to 
collector on Q7 transistor or 
shorted emitter to collector on Q6 
transistor on 410059 circuit card. 


;note: 


Refer to Pages 5-98 and 5-101, Functional Schematics FS-1 and FS-4 (410059*) 


circuit 


: card) and Page 5-107, Functional Schematic FS-10 (410074 circuit card). 



CHART 2 
CONTROL ROW INDICATOR FAILS TO LIGHT 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Depress RETURN and ESC P fully and 
check to see that TST CLEAR lamp 
lights . 




If TST CLEAR lamp " 
fails to light, go 
to Page 5-53. 



If TST CLEAR lamp 
lights, go to Step 2. 



FORM 
ENTER 



TAB 
SET 



TAB 

Clear 



;' --/ 



CLEAR 



RETURN 



JliL. 



LINE 



LINE 
OLETE 



CHAR 
INSRT 



CHAR 
'UTf 



Enter loop-back test mode and 
perform test. Refer to Page 5-15, 
3, FUNCTIONAL TESTS, Step 2. 



If failing lamp fails to light in 
test mode, go to Step 3. 

If failing lamp lights in test mode, 
check for defective keyswitch with 
failing lamp (refer to Pages 5-56 
and 5-57, Steps 1 and 2). 
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CHART 2 (Contd) 
CONTROL ROW IITOICATOR FAILS TO LIGHT 



STEP 



ACTION 



Check to see that associated lamp 
driver output voltage is correct at 
MLB5-2, 3, 4, 8, 9, 10, 11, 31, 32, 
33, 34, 35, 37, or 38 (SSI) on 
410059 card when lamp should be lit. 



Muas 

SERIAU INTERFACE 

AND 

UAMP DRIVER 



a 
u 

L4 
L7 
L6 
L5 
12 

ao 

U5 

\A4 

US 

02 

Lll 

L9 

L8 

LO 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



11 ((.01 SCNO 



9 (L.n RCC 



8 (U) LOCAC 



2 (L31 3/W 



3 {LA) INTRPT 



4 (LS) FOBM SewO 



10 (U6) OPTg 



37 (L7) PRINT ON LINE 

31 (L8) PRINT LOCAL 

32 (L9) PARITY ERROR 

33 (LIO)TERM READY 

34 (Lll) KBO OVRM 



35 (L12) CLEAR TO SENO 
38 (L13)HI6H UGMT 




Indicator 
"ON" 



39 (L14) FORM ENTER 
12 (L15) 



NOT USED 



vss 



i Vert. 10 vdc/cm 




— 1 










: i 

iminif- — 


















1 




■*1 






















































; 













Indicator 
"OFF" 





vdd 



Vert. 10 vdc/cm 



+-^ 



If voltage output on lamp driver ' 
goes to Vss when lamp should be lit, 
replace defective indicator key- 
switch. 

jif voltage output on lamp driver [ 
{remains at Vqd when lamp should be i 
|lit, replace defective MLB5. 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 3 
NO REPEAT CHARACTERS OUTPUT FROM THE OPCON 
• Place opcon in local mode. 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Depress a repeatable key fully. Hold 
and check I/O signals on MLB8-8 
through 12 (KL) on 410059 card. 




1ST END 

OF SCAN (EOS) 

PULSE 



2ND END OF SCAN PULSE 
DATA ENABLE PULSES 




0.5 ms (Nonca libra ted) 
((External trigger on EOS -- MLB8-26) 



© I/O signal of one. scan period 

(4.57 ms) from any sense amplifier 
with no depressed keyswitches.* 



NORMAL DEPRESSION 

OF REPEAT KEYSWITCH 

(1 pulse) 



UNWANTED PULSE 
DEPRESSION 
(Go to Step 2.) 



REPEAT KEYSWITCH 

DEPRESSED FULLY 

(2 pulses) 




*When depressed, CAPS LOCK key will 
cause a depression pulse in I/O 
signal at MLB8-10. This pulse has 
no effect on any repeatable key. 

If there are no other keysvitch 
depressions besides the desired 
repeat keyswitch depressions, 
replace MLB8 on 410059 card. 

If there are other unwanted key- 
switch depressions present in the 
I/O signal, go to Step 2. 



I/O signal of one scan period from 
any sense amplifier with a repeat - 
able key depressed fully. 



TEMPEST M40 SHOP MANUAL 359, 5-57 



CHART 3 (Contd) 
NO REPEAT CHARACTER OUTPUT FROM THE OECON 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Release depressed repeat keyswltch 
and check inputs of sense amplifier 
associated with unwanted keyswitch 
depression. 



'ss 



r 



11 



10 



(TYPICAL) 
KgYSWITCH 



See Page 
5-98, Sense 
Amplifier 
Chart. 



28 



27 



2S 



24 



23 



20 



l» 



17 



U 



14 



13 



^ 



II 

12 

13 

14 

IS 

16 

17 

18 

19 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 



I/O 



SENSE AMPUiFIER 



25 



If inputs to sense amplifier do not 
indicate a keyswitch depression, 
replace sense amplifier associated 
with false depression. 



Vert 10 V dc/cm 




50 jjis/cm (Nonca lib rated, 
(External trigger on EOS) 



Signal of Sense Amplifier 
Input Having a Keyswitch 
Depression 



If input to sense amplifier does 
indicate a keyswitch depression: 

a. Check for open connection to 
keyswitch associated with sense 
amplifier input having depression 
indicated. 

b. Check for cold solder connections 
at terminals of keyswitch. 

c. If above results show no diffi- 
culties, replace defective key- 
switch. 



NOTE: Refer to Pages 5-98 and 5-99, Functional Schematics FS-1 and FS-2 (410059 



L 



circuit card) . 



CHAKT 4 



INCORRECT CHARACTERS FROM THE OPCON 



•Place opcon in local mode. 



STEP 


ACTION 


NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 


1 


Check that all switch address signals 
which are sent from MLB8-17 through 
25 to MT.R6 (RDM) on 410059 card are 
correct (external trigger on AE — 
MT.R8-3) . 


■ 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 4 (Contd) 
INCORRECT CHARACTERS FROM THE OPCON 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



1 
(Cont) 



MUB* 

KBVSWITCH 

LOGIC 



SCA 



PNC 



C4 



LO 



a 



L3 



LS 



L6 



U 



0MLB8-22 
t key depressed fully and held 



27 



21 ^ 



OE Ag L9 
4 j 3 I 16j 



25 



24 



23 



SWITCH ADDRESS 
TO MLB6 



See Page 
5- lie 
Switch 
Address 
*• Coding 
(INPUTS 
column) . 




"^^tr 



DATA'BITS SENT 

FROM MLB6 TO 

MLB8 (ASCII) 



1 = SPACE 






Vert 5 V dc/cm 1 








T" 



























L 
































1 




I 
















= MARK 


^■^ 


\ 


• 10 jjLs/cm 







(External trigger on AE) 



If switch address signal is not 
correct on MLB8-17 through 25 and 
the signal on each data level 
toggles, replace defective MLB8. 

If switch address signal is incorrect 
on MLB8-17 through 25 and the signal 
on each data level does not toggle, 
go to Step 2. 

If switch address signal sent to 
MLB6 on MLB8-17 through 25 is 
correct, go to Step 3. 



NOTE 1 ; Depress a repeatable key fully and hold to view signals required in 



chart (ie, cursor J ). 



NOTE 2: Refer to Page 5-99, Functional Schematic FS-2 (410059 circuit card) and 



Pages 5-102 and 5-103, Functional Schematics FS-5 and FS-6 (410074 circuit card) 
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CHART 4 (Contd) 
INCORRECT CHARACTERS FROM THE OPCON 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



a. 



b. 



if one of the data levels is held at 
near Vg3 voltage, the defective MOS 
package can be found by the following 
technique. 

Cut the conductors on noncomponent 
side of 410059 card which go to Vgg 
on MLB6-1 and to Vj^gj. on MLB6-23. 

PIN 23 



If lead which was held at near Vgg 
goes to Vj)j3 the defective package 
may be either MLB8 or MLB5, go to 
Step 2b. 




Vor 






Vert 5 V dc/cm | 
















"- 













































Vdd_ 


1 




L 














"^-^ 


^" 10 ;us/cm 







PIN 1 CUT FOR PIN 23 



Next, cut the conductor on non- 
component side of 410059 card for 
this data level at input MLB5-16 
through 24 (SSI). 



If data level goes to Vdd» replace 
defective package ^iLB5; if it does 
not, replace defective package MLB8 



NOTE ; Beplace package and make certain that all conductors that were <5ut are 



repaired by soldering a piece of wire in place where conductors were cut 



Check that all data bits which are 
sent from MLB6-6 through 10 and 16 
through 19 to MLB8 on 410059 card are 
correct (external trigger on — OE 
MLB6-11). 
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3. TROUBLESHOOTING CHARTS 



D. TROUBLESHOOTING (Contd) 



CHART 4 (Contd) 
INCORRECT CHARACTERS FROM THE OPCON 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



3 
(Cont) 



See Page 5-60, 
Switch Address 
Coding (OUTPUT 
columns). 



PIN 9 



DATA BIT 3 i 
1 « SPACE -hJ 



h 



u[ isl 2o| lol el tJ sI 9[i6i nj lel iski 



UAA 



•* ot w 



» !« S 

§ § § § 



le r> « 



§ 3 § § § 










Vert : 


LO V dc/cm 




.... 


-T 
















— n 
















'•'1 


I 




: 
















Ss 






















10 ;us/cm 






• 



MLB* 
RKAO ONLY MKMORV 



MLB 6-9 waveform, with 

I ^ Ikey depressed fully and held. 

If any data bit (ASCII — American 
National Standard Code for Informa- 
tion Interchange) is incorrect on 
MLB6-6 through 10 and 16 through 19 
and the signal on each data level 
toggles, replace defective MLB6. 

If any data bit (ASCII) is incorrect 
on MLB6-6 through 10 and 16 through 
19 and the signal on each data level 
does not toggle, go to Step 2. 



If all data bits sent to MLB 8 on 
MLB6-6 through 10 and 16 through 19 
are correct, go to Step 4. 



Check that L9 signal on MLB8-16 
remains near Vdd during output enable 
for a valid character generated. 



26 



Muaa 

KEYSWITCH 
UOGIC 



LB 



EOS 



POR/lNH 



OE AC L9 



4 I 3|16L 



17 



Top Signal — L9 signal at Vdd 
during output of data bit — see 
bottom signal. 



Vdd 





Vert 20 V dc/cm 
















^^ 








JBIIJJ| 










'"** 


-^ 


^ 


TTTT 


ffn 






















: 














1 








r 


Mm 






■^ 




V< 






10 >is/cm 







L 9 SIGNAL 



If L9 signal remains near Vgg , check 
for shorted emitter to collector on 
Q9 transistor. . 
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CHART 4 (Contd) 



INCORRECT CHARACTERS FROM THE OPCON 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



4 
(Cont) 



If L9 signal remains near Vdd during 
output enable for a valid character 
generated, go to Step 5. 



Check that all ASCII character input 
signals on MLB5-16 through 24 on 
410059 card are correct. 



MLB 5-19 waveform, with 

I I Ikey depressed fully and held. 






See Page 5-60, 
Switch Address 
Coding (OUTPUT 
columns) . 

PIN 19 



MI.B9 

SERIAL. 

INTERFACE 

AND 

UAMP DRIVER 



Vert 10 V dc/cm 



W 



1,0 jus/cm 



If any data bit (ASCII) is incorrect 
on MLB5-16 through 24 and the signal 
on each data level toggles, replace 
defective MLB5 on 410059 card. 

If any data bit (ASCII) is incorrect 
on MLB5-16 through 24 and the signal 
on each data level does not toggle, 
go to Step 2. 

If all data bits are correct on 
MLB5-16 through 24, go to Step 6. 



Check that serial out signal on 
MLB5-15 on 410059 card is correct. 
Trigger oscilloscope internally to 
view this signal. 



NOTE : This signal consists of an 18 



u 



38 



ML8B 

SERIAL INTERFACE 

AND 

LAMP DRIVER 



PO? 



LCCK 



?9 



27 




PIN 15 



bit character having a start bit* 
steer bit, and 16 data bits (only 
ASCII bQ through by are shown in 
waveform). 

MLB 5- 15 waveform, with 

I A Ikey depressed fully and held. 

START -^ K- 



Vert 20 V dc/cm 



III l) M I I II I 



bo'bib2:b3 



f iviii..l:,ii .11 



b4b5 



be 



b7 



10 }is/cm (Noncalibrated) 

If serial out signal is incorrect, 
replace defective MLB5 on 410059 
card. 



If serial out signal is correct, go 
to Step 7. . 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 4 (Contd) 
INCORRECT CHARACTERS FROM THE OPCON 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check output data signal on MLD3-6 on 
410074 cgird. Trigger oscilloscope 
externally on serial out data pin A6. 



MLD3-6 waveform, with 

I f jkey depressed fully and held. 



Al 



1 • • • a^ 



MUA2 






iSH- 



^ A -< 4fcaTN - 
■ H «'3 H - 



— — -'— — 

MCC2 



- H «i4 M - 

. C8 r -<- 






4t02 



^n^ 



P ML03 1 

r» 

' ^p ^ i^ <» w "^ L * 

PIN 6 



+-{_Si8_ 

-HME- 

03-») - H wi9 ! - 

-Klir-+-(o< 

-K2H3-+ 
-t-fWzsV- 



Vert 10 V dc/cm 



10 iis/cm 



-i— I cto"~l — -t- 



( No nca libra ted) 

If signal is incorrect or not 
present, check for open CR7 diode, 
replace MLD3. 

If signal is present and correct, go 
to Step 8. 



Check space bit timing signal on 
MLE4-1 on 410074 card. Trigger 
internally. 



MLE4-1 waveform. 
Continual signal 



- H w^' K 

■K5IIH- 

4- nfgrv 4- 

4— 1 CIO 1 — t- 




H3TC 4 



-@h 



o 



4 

PIN 12 



-KIH 
"HHID 

l35 





Vert 5 V dc/cm 












: 


: 


















: 




















; 












w 


m* 


mV 


i*Ai 


H-V 


U 


^ 


»*t^ 


^tV^ 










10 MS /cm 






1 



> MCE* 



' ■» '«r w < 



o 



Muw! 



PINl 



(Noncal ibrated ) 

If signal is incorrect or not 
present, check for open CR8 diode, 
shorted Cll capacitor, replace MLE3. 

If signal is present and correct, go 
to Step 9. 
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CHART 4 (Contd) 
INCORRECT CHARACTERS FROM THE OPCON 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check output data signal on MLE4-12 • |MLE 4"I2 waveform, with 
on 410074 card. External trigger on 
pin A6 (see step 12 for location 
ofMLE4-12.) 



t 



key depressed fully and held. 



f 



Vert 5 V dc/cm 



10 jus/cm 



(Nonca 1 ibra ted ) 

If signal is not present, replace 
MLE4. 

If signal is present, go to Step 10. 



10 



Check output data signal on MLC2-8 
on 410074 card. External trigger on 
pin A6. 



NOTE: This signal consists of an 18 



Ai 



Mt.A2 



s [g) Q a 



•HISEH- -t-lIHD-+* 



<p> - mcBzT -K 
A -HIcfT}-+- 

- H f*'^ V t- 



bit character having a start bit, 
steer bit and 16 bits (only ASCII bo 
through by are shown in waveform). 

MLC2-8 waveform, with 

npjkey depressed fully and held* 

— STEER 



PINS 






■HUEH- '• 




START 



^ 



Vert 10 V dc/cm 



ibO- 






4. 



b2-. 



10 Ms/cm 



bsW 



b6 



^b7 



T-t 



(Nonca libra ted) 

If signal is not present, replace 
MLC2. 

If signal is correct, go to Step 11. 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 4 (Contd) 
INCORRECT CHARACTERS FROM THE OPCON 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



11 



Check output data signal on MLA2-2 
and 3 on 410074 card. External 
trigger on pin A6. 



I t I key depressed fully and held 




PIN 2 

nrrH - -HliSH- 



MLA2-2 




Vert 5 V dc/cm 






__ 






— 






_, 










«H 

































































MLA2-3 


«-., 


_ 








,„'"■ 


~. 


— 


t-— 


a^ai 










10 Ms/cm 












(Noncalibrated) 

If signal is not present, replace 
MLA2. 

If signal is correct, go to Step 12 



12 



Check output data signal at posts 
P5 and P6 of 410599 card. External 
trigger on. pin A6 . 



410599 OUTPUT 2 
CIRCUIT CARD 



OUTPUT 4 



t-i — c-»-w 



o 

vi 



P7< 

■ 

!>• pa 



p» PS _r- 



P0STP6 




POST P5 



I t I key depressed fully and held, 




Post P6 


Post P5 



(Noncalibrated) 

If signal is not present, check for 
open wiring to 410074 card. Check 
continuity of feed- through filter. 



n 


Vert 5 V dc/cm 




— ^ 


— 






— 


--J 






— — 


~. 










































^-« 









M 


^<^ 


^^ 




„-" 


■MM 








10 MS /cm 









13 



Check output data signal at outputs 
(2) and (4) of 410599 card. 
External trigger on pin A6. 



I t I key depressed fully and held, 



OUTPUT 2 





Vert 1 V dc/cm 




«. 










mm 








— . 












— * 


M 




-~ 


*■ 




OUTPUT 4 










-1. 






-i- 


- 







*" 


"" 




"" 




P» 


mmm 




• 


MM! 








10 jus/cm 









(Noncalibrated) 
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CHART 4 (Contd) 
INCORBECT CHARACTERS FRO! THE OPCON 



STEP 


ACTION 


NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 


13 
(Cont) 




If signal is not present, check for 
open output winding in Tl transform- 
er, poor solder connections. 

If signal is present, opcon is good, 
check associated controller logic. 



CHART 5 
NO DATA OUTPUT FROM OPCON AND LOOP- BACK TEST MODE DOES NOT FUNCTION 



STEP 
1 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Depress RETURN, LINE FEED or ERASE 
INPUT to see that TST CLEAR lamp 
lights. 



0| 




SI 






i| 




L 


» 


/ 


LINE 


< 
» 


> 


1 

^ SHIFT i BE TURN J 




CONTROl 


\ 



LINE FEED or 
ERASE INPUT 



If TST CLEAR lamp fails to light, 
go to Page 5-53. 

If TST CLEAR lamp lights, go to 
Step 2. 



•^ 



TA8 
SET 



T48 
X£AR 



XXyO-EAR 



~ s 

I y 

• A 



LINE 
INSRT 



LINC 
OLETE 



CHAR 

insAt 



Check to see that Vqq voltage is 
present on pin Al of 410074 card 

PINAl 



Pin Al 

VCC 
Voltage 



Al 



mimt !<■ • i» » ■, 



MLA2 



iT^ Q 



fTgrnf -f- 

rwig-H - {•♦01 
CSEH- 



MUC2 

ly ^'w w ww 



r+ -HE 

H — C9 i -H- -KD 





Vert 5 V dc/cm 














: 




















: 




















: '^ 








































t '■' 




















■ 












If Wqq voltage is not present, 
check switching regulator. (Refer 
to Page 5-103, Functional Schematic 
FS-11). 

If Vqq voltage is present, go to 
Step 3. 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 5 (Contd) 
NO DATA OUTPUT FROM OPCON AND LOOP-BACK TEST MODE DOES NOT FUNCTION 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check to see that 01H and 02H clocks 
are present on MLBl-22 and 21, 
respectively on 410059 card. 



PIN 22 PIN 21 



Pin 22 
01H 
Clock 
Signal 




Vert 10 V dc/cm 



5 /is/cm 






+ + -»- + + ++ +T^ 



•aa> 



Pin 21 
02H 
Clock 
Signal 




If 01H and 02H clocks are not pre- 
sent, check high frequency clock 
and drivers. (Refer to Page 5-100, 
Functional Schematic FS-3). 

If 01H and 02H clocks are present, 
go to Step 4. 



Depress a repeat able key fully -- 
hold — and check I/O signals on 
MLB8-8 through 12 on 410059 card. 



8 I 9 

+ + + + + + + + + + + + 
+ + + + 






10 

■f + + 

<I2> 



1ST END OF 
SCAN 
PULSE 



*MLI If 



2ND END OF SCAN PULSE 
DATA ENABLE PULSES ■ 

SYNC PULSE 



24 DATA ENABLE 
PULSES 



Vert 10 V dc/cm 



>»rt»l«»i ft »-»-»f-» T* <■*•♦ 



| l | l ll | l l^ ll | ll | l| | ll l| lli|l l |ll4 




PIN 8 THRU PIN 12 



(Noncalibrated) 
(External trigger on EOS) 
Pin 8 thru Pin 12, I/O signal of 
one scan period (4.57 ms) from any 
sense amplifier with no depressed 
keyswitches.* 

*When depressed, the CAPS LOCK key 
will cause a depression pulse in 
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CHART 5 (Contd) 
NO DATA OUTPUT FROM OPCON AND LOOP-BACK TEST MODE DOES NOT FUNCTION 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



4 
(Cont) 



I/O signal at MLB8-10. This pulse 
has no effect on any repeatable key. 



NORMAL DEPRESSION 

OF REPEATABLE KEYSWITCH 

(1 pulse) 



UNWANTED PULSE 
DEPRESSION 
(Go to Step 2.) 



REPEATABLE 

KEYSWITCH 

DEPRESSED FULLY 

(2 pulses) 




®I/0 Signal of one scan period 
from any sense amplifier with a 
repeatable key depressed fully. 

If there are other unwanted key- 
switch depressions present in the 
I/O signal, refer to Page 5-57, 
Step 2. 

If there are no other keyswitch 
depressions besides the desired 
repeat keyswitch depressions, go to 
Step 5. 



Check that all switch address 
signals on MLB8-17 through 25 
are correct on 410059 card. 
(Refer to Page 5-58, Step 1). 



If switch address signal is not 
correct and the signal on each data 
level toggles, replace defective 
MLB8. 

If switch address signal is not 
correct and the signal on each data 
level does not toggle, go to Page 
5-59, Step 2. 

If switch address signal is correct, 
go to Step 6. 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 5 (Contd) 
NO DATA OUTPUT FROM OPCON AND LOOP- BACK TEST MODE DOES NOT FUNCTION 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check that serial out signal on 
MLB5-15 on 410059 card is correct, 
(Refer to Page 5-61, Step 6). 



If serial out signal is not present, 
go to Step 7. 

If serial out signal is present, go 
to Page 5-62, Step 7. 



Check to see that 01L and 02L clocks 
are present on MLB5-7 and 6, respec- 
tively on 410059 card. 



4] 



6 



+ + + +f+ + + + + + +• + +•»- + + 
4 -♦- +• + + 




PIN 6 PIN 7 



Pin 7 
I0IL 
Clock 
.Signal Q 



Vert 10 V dc/cm 



♦♦** **t* 



5 >as/cm 



1 1 



.Pin 6 
02L 
Clock 
Signal 



Vert 10 V dc/cm 



5 jas/cm 



If 01L and 02L clocks are not pre- 
sent, check the low frequency clock 
drivers. (Refer to Page 5-105, 
Functional Schematic FS-8). 

If 01L and 02L clocks are present, 
replace defective MLB5 on 410059 
card. 
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CHART 6 
NO ALARM 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check for alarm signal on pin All 
of 410074 card (see Page 5-72, 
Notes 1 through 4.) 



PIN All 



Vco (+12 V dc) 







B^c:^, (b 






- Hlwn -h 



-H TnyH - "KHEH- -h TwssI h- 
4-CEI3-(- -Kl5i3-+- -H TSfsiT -f- 

4- rffm -H -f- nggTn -K 



Mcer 



Pin All 

Alarm 

Signal 







Vert 10 ^ 


J dc/ 


cm 




































»- — 


























: 


































Hor 10 /xs/cm 







If waveform is not present, momen- 
tarily jump pin A12 to All. 

If alarm sounds, replace defective 
342553 TSSl (MLB5) , 410059 card. 

If waveform is present, and alarm 
does not sound, go to Step 2. 



PIN 3 



Check for alarm signal on MLE7-3 
on 410074 card (see Page 5-71, 
Note 3). 



Pin 3 
Alarm 
Signal 





Vert 5 V dc/cm 














'■ 










^— 


-\ 


^ 




























































Hor 10 jixa/cm 







If waveform is not present, check 
for shorted C25 capacitor or shorted 
input on MLE7 on 410074 card. 
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3. 



D. TROUBLESHOOTING (Contd) 
TROUBLESHOOTING CHARTS (Contd) 

CHART 6 (Contd) 
NO ALARM 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



2 
(Cont) 



If the waveform is present and alarm 
does not sound, go to Step 3. 



Check for alarm signal on MLE7-8 
on 410074 card (see Page 5-72, 
Note 3). 






a 03aI2 



A7 



Ci» 



C20 



C2I 



o 

O 
o 



-HIskH- ""^-fiSJ-*- -KlS2}-«- 

4- ng5gh f - KffV ^ -HI15}-*- 

-K152H- -HEEZK 



If waveform is present, and alarm 
does not sound, go to Step 4. 



Pin 8 
iAlarm 
! Signal 







Vert 5 V dc/cm 
















• 


















. 















"1 






: 
















': 




















:: 
















Hor 5 ms/cm 







PIN 8 



. O 1 ■> > a ^ r 



^)- 



WLS7 



PIN 4 



If waveform is not present, check 
for 02L predrive signal on MLE7-4 
on 410074 card. 



Pin 4 
(jJ2L 
Pre- 
drive 
Signal 





Vert 5 V dc/cm 
























— 


» 






— ; 






— 


- 
































: 
















Hor 5 Ais/cm 







If 02L predrive signal is present, 
replace MLE7 on 410074 card. 

If 02L predrive signal is not pre- 
sent, replace MLD3 on 410074 card. 
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CHART 7 
DELAY IN REPEAT 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Depress a repeatable key fully. 
Hold and check I/O signals on 
Pins 8, 9, 10, 11 and 12 of 
MLB8 on 410059 card. 



NORMAL DEPRESSION 
OF REPEAT (or Test) 
KEYSWITCH (1 Pulse) 



8 



90 



-I- + -I- + 

♦ fl7T)» 



10 







xlE 



++-J-H-K- 




WTToV — 



ML! 10 




REPEAT 

(Or Test) 

KEYSWITCH 

DEPRESSED 

FULLY 

(2 Pulses) 



PIN 8 THROUGH PIN 12 



Note: Signal appears when key is 
depressed. 



Trigger on EOS 
I/O signal of one scan period 
from any sense amplifier with a 
repeatable key depressed fully. 

If signal is incorrect go to 
page 5-29, If signal is 
correct go to Step 2. 



Check address enable (AE) on 
MLB8 Pin 3 as a repeatable key 
is fully depressed. 



If the same delay exists in this 
signal, that appear in cursor 
response, replace MLB8. 



MLBS 

KCVSWITCH 

UOGIC 



LS 



COS 



PQR/INIT 



0EAEL9 
« I 3 I 16l 



17 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 7 (Contd) 
DELAY IN REPEAT 



STEP 



ACTION 



NORmL INDICATION AND 
CORRECTIVE PROCEDURE 



Check for alarm signal on collector 
of Q14 transistor on 410074 card (see 
Note 3). 



n 



Q14 
COLLECTOR 



Q14 
Alarm 
Signal 





C22 



- M c?3 •►M - 




-=^-^ ^.,_^ -KSIK ^ 
-t-OEH- ""T^^iJ"^ -H fwSSW ^Vs^^^ 
-Hfii^giSH- -HSZ}-*- -KiSH- Ql 



<^ 






WlET 



» »» ^ IP w w ^' 

7 





Vert 5 V dc/cm 




























































































































Hor 5 ms/cm 










Q15 
EMITTER 



If waveform is not present, replace 
defective Q14 transistor. 

If waveform is present and alarm 
does not sound, go to Step 5. 



Check for alarm signal on emitter of 
Q15 transistor on 410074 card (see 
Q15 tranistor (shown in Step 4) on 
410074 card (see Note 3). 



Q15 
Alarm 
Signal 





Vert 1 V dc/cm 




J 


■\ 


4^^ 


•^ 4 


^ d 


^ 


t 


\4 


^\f 


^/ 


j/ 


1 


I'"* 
































Hor 2 ms/cm 







If waveform is not present, check for 
shorted C21, C22 or C23 capacitors, 
or shorted emitter to collector on 
Q15 transistor, etc on 410074 card. 

If waveform is present, alarm should 
sound. 



NOTE 1: Controller must have an alarm detect circuit 



NOTE 2 ; Generating a bell code at the opcon will not cause the alarm to sound. 
NOTE 3 : Depress the spacebar fully and hold to view signals required in chart. 
NOTE 4 : Refer to Page 5-103, Functional Schematic FS-9 (410074 circuit card). 
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All Control Row Indicators Flash- In Local Loopback Test Mode When a Character 
Having the Eight Bit Spacing is Generated 

NOTE 1 : Place opcon in local loopback test mode. 

NOTE 2 : Depress PERIOD fully and hold to view signals required in chart. 

CHART 8 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check voltage at MLB5-24 on 410059 card 
when lamps are flashing (see Note 2) . 



If this level remains at Vj)]) while lamps 
flash, replace defective MLB5. 



24 




ML.BS 

SERIAL. INTERFACE 

AND 

UAMP DRIVER 



voo 



40S92S 

TEST 

INDICATOR 

ASSEMBLY 
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D . TROUBLE SHOOT ING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 9 

"TST" INDICATOR FAILS TO LIGHT 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check to see that supply voltages 
are present at Pin 1 (0 V) , Pin 2 
(-12 V) and Pin 4 (+12 V) of the 
dip connector on 346387 cable 
assembly. 




346387 

CABLE 

ASSEMBLY 



If voltages are not present, 
check for dirty or broken 
connector pins, open lands, 
cut cable, etc. 

If voltages are present, go to 
Step 2. 



Bottom View of Dip Connector 
on 410096 Card. 
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CHART 9 (Contd) 
"TST" INDICATOR FAILS TO LIGHT 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check for correct voltage at Pin 23 
of MLA3 when "TST" lamp should be on. 



'"TST" or "CONSOL TEST" 
lamp "ON" 



TEST 
IN0UCATOR„ 

KEYSWITCH 



■Vg62 



750- 



405925 

INDICATOR 

KEYSWITCH 




750 



23 



10 V dc/cm 



"TST" or "CONSOL TEST" 
lamp "OFF" 



MLA3 
TKL-2/40 



10 V dc/cm 



Check to~see that 01 and j2f2 clocks 
are present on Pins 22 and 21, 
respectively, of MLAl on 410096 
card . 




Pin 21 

02 
Clock 
Signal 
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D. TROUBLESHOOTING (Contd) 

3. TROUBLESHOOTING CHARTS (Contd) 

CHART 9 (Contd) 
"TST INDICATOR FAILS TO LIGHT 



STEP ACTION 


NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 


3 
(Cent) 


If 01 and 02 clocks are not 
present, go to Chart 11, Step 3. 

If 0^ and 02 clocks are present, 
go to Step 4. 


4 Check I/O signal at Pin 14 of MLA3 
for depression of "RETURN" and 
"QUOTES" keys when depressed fully. 


If I/O signal indicates the 
desired keyswitch depressions 
and "TST" indicator fails to. 
light, replace MLA3 or MLA5 
respectively. 


5 Depress "RETURN" and "QUOTES" keys 
fully, hold and check inputs of 
MT,R3 associated with depressed 
keyswitches . 


If inputs to sense amplifier do 
not indicate the desired key- 
switch depressions, replace 
defective keyswitch (es ) . 

If inputs to sense amplifier do 
indicate the desired keyswitch 
depressions, replace MLB3 or MLA6. 



M40 SHOP MANUAL 359, 5-77 



CHART 10 
CONTROL ROW INDICATOR FAILS TO LIGHT 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Place keyboard, in local loopback test 
mode per table below and check to 
see that test indicator lights and 
remains on. 

LOCAL LOOPBACK TEST TABLE 



^SOPCON 

TEST\^ 


RDF-RDH 


RDG 


RDE 


IN 


RETURN 
AND " 


ERASE INPUT 
AND " 


LINE FEED 
AND " 


INDICATOR 


TST 


TST 


TST 



If "TST" lamp 
fails to light, 
go to Chart 8. 



If "TST" lamp 
lights, go to 
Step 2. 



Perform "Loopback" test. Refer to 
Section C, Part 4. Testing for 
Functional Tests -- 40K108 Opcons, 



If failing lamp fails to light 
in test mode, go to Step 3. 

If failing lamp lights in test 
mode, check for defective 
keyswitch with failing lamp 

(refer to Chart 8, Steps 1 and 
2). 
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D . TROUBLE SHOOT ING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 10 (Contd) 
CONTROL ROW INDICATOR FAILS TO LIGHT 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check to see that associated lamp 
driver output voltage is correct 
at pin numbers per table below when 
the associated indicators should 
be on . 



LAMP DRIVER TABLE 





LAHP 
HO. 


PINNa 
ON UOIO 


LAMI» 

Ma 


fMMNa 

ON LOtO 

CHIP 


LO • 


33 


L» 


29 


Lt 


35 


L9 


29 


U2 


37 


LtO 


24 


t3 


38 


U1 


23 


t4 


39 


(.12 


21 


LS 


32 


t13 


29 


vc 


31 


L14- 


29 


U7 


30 


NOr USED 


22 



"SGI 




SEE TABLE 1 
FOR L NO. 



TO LAMPS 



MLA2 

LDIO 



Indicator 
"ON" 



— I 1 1 1 1 1 r 

Vert 10 V dc/cm 



♦♦++;:H++ 



Indicator 
"OFF" 





1 1 1 

Vert ■ 


LO V jc/ciii 












1 


': 






























MM 


MM 


MM 


MM 


MM 


MM 


MM 


MM 


MM 


MM 










: 


















. 


; 






,. 







If voltage on the lamp driver 
output is correct when lamp 
should be on, check resistance 
of associated current limiting 
resistor and replace if necessary, 
If resistor checks OK, replace 
defective indicator keyswitch. 

If voltage on the lamp driver 
output remains at an off state 
when lamp should be on, replace 
defective MLA2. 

Note: Vgg 1 = V dc. 
Vss = +12 V dc. 
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CHART 11 
NO REPEAT 



Place opcon in local mode. 



STEP 



ACTION 



Depress a repeatable key fully. Hold 
and check I/O signals on Pins 10 
through 14 of MLA3 on 410096 card. 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



•44 

PLUTI 



^i 

J4M4S 



w 



34M47 



cr 




Pin 10 through Pin 14 



If there are no other keyswitch 
depressions besides the desired 
repeat keyswitch depressions, 
replace MLA3. 



If there are other unwanted key- 
switch depressions presen-t in 
the I/O signal, go to Step 2. 

NORMAL DEPRESSION 
OF REPEAT (or Test) 
KEYSWITCH (1 Pulse) 



UNWANTED PULSE 

(Depression) — Go to 

Step 2 




REPEAT 

(Or Test) 

KEYSWITCH 

DEPRESSED 

FULLY 

(2 Pulses) 



I/O signal of one scan period 
from any sense amplifier with a 
repeatable key depressed fully. 

I/O sianal of one scan period 
(4.57 ms) from any sense ampli- 
fier with no depressed 
keyswitches.* 

♦The "CAPS LOCK" key when 
depressed will cause a depres- 
sion pulse in I/O signal at Pin 
12 of MLA3. This pulse has no 
effect on any repeatable key. 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART II (Contd) 
NO REPEAT 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Release depressed repeat keyswitch 
and check inputs of sense ampli- 
fier associated with unwanted key- 
switch depression. 



r 






(TYWCAM 
KSVSWITCH 

(SEE SENSE 

AMP 

TABLE 

NEXT PAGE) 



PIN NO. 
11 



V. 



»/o 



I 

no 
111 

112 
113 
114 
118 
116 
117 
IIS 
lit 
120 
121 



SKNSK AMP 



2S 



If inputs to sense amplifier, do 
not indicate a keyswitch depres- 
sion, replace sense amplifier 
associated with false depression, 

Vert 5 V dc/cm 




_ 50 JUS (Npncalibrated) 
Ext Trigger on EOS 



Signal of Sense Amplifier Input 
Having a Keyswitch Depression 

If input to sense amplifier does 
indicate a keyswitch depression: 

a. Check for open connection to 
keyswitch associated with 
sense amplifier input having 
depression indicated. 

b. Check for cold solder connec- 
tions at terminals of key- 
switch. 

c. If above results show no 
difficulties, replace defec- 
tive keyswitch. 
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CHART 11 (Contd) 

NO REPEAT 
SENSE AMP TABLE 



soise 

AMP 

AN NO 


sa«sc AMP 1 

(Mi.A4) 


SCNSC AMP 2 

IMLS4) 


SCNSE AMPS 
IMU82) 


1 SENSE AMP4 
1 ( MUAI 1 


SENSE MIPS 1 

(Mai3i 1 


KEY TOP CHARACTCM | 


II 


< 


XTfUtVMl 




1 




10 


\ 


• 




...» 






\ 


1 




♦ 






F(TeST> 


1. 




4»_ 






p 


u 




3 






TAS 


/ 




(L3) 






♦ 


K 




(L2) 






- 


« 




CURSOR RCt 






(ZCPOl 


• 




HOME 




2t 


(L»l 







aoi 






s 


i 




(L«) 






CUOI 


» 


s • 


(LT> 






fLMl 


f 




ao 


SPACC 




TM srr 


Nil' MM 


SMi^T tLcrrj 


(U) 


ooNmoL dim 




TAS CLEAR 


UNC imCRT 


CAPS UXK 


9CR0L OOWN 


SMirr (RRiMr) 




(U3) 


LME DQETC 


CURSR. TAS 


SCROL UP 


NCWUNC 




iCi2) 


CHAR, wsirr. 


SEGMT. AOV. 


(1.4) 


• ITOTI 




(Lilt 


CMAItOLCTE 


; 


(L9) QCMTRO. (RKMn i 




CLEAK 


CHM.OUrTE-RPT 


^ RCPtAT 


SCROL UP- RPT 


>. -REPEAT 1 




CNW.INSRT-Rrr 


OPTION-RPTtV^a 


— REPeAT 


SCROLOOWIHtfn SPACE - RPT | 


13 


,"=:,.,"<r» 


NE«IJNe>RPT(><5s) 


f REPEAT 


k REPEAT 


ReTURN(TCST) | 


It 


"CrCRCNCt RCSIST0« 


»45 1 Wr 1 R55 I R l» 1 R5« 


. 


29 


I/O RESISTOR 


R44 1 R42 i R49 [ R Iff | R43 


KCY SWITCH UOOC (MI.A3) INPUT PIN NO. 


10 i II 1 12 1 IS 1 14 


" 


RcraiCNCt CAPftcrroR 


CM 1 CIS ! CIS 1 CI 1 • CI4 



(TYPICAL) 
KtYSWITCH 



REFERENCE CAPACITOR 
(SEE SENSE AMP 
TAILE AROVe) 



VSS 

r 



(SEE SENSE AMP 
TABLE ABOVE) 



10 



SB 



ET 



U 



t4 



ts 



EO 



19 



IT 



l« 



19 



14 



IS 



Vss 










M 


HI 








> 


„, 


^ 


o 


s 


^ 


N 






33PPS 


•I 

o 
a 






_ 


M 






O 


o 


It 




tt 


tl 



RBPERENCE RESISTOR 

(SEE SENSE AMP TABLE ABOVE) 



'9«t 



IS 



zo 

XI 

xz 
zs 

Z4 

Z5 

Z6 

XT 

Z« 

Z9 

ZIO 

Zll 

ZIt 

ZIS 

ZI4 

ZIB 

ZIS 

zir 
lis 

TIB 
Z20 
Z2I 



01 



02 



r/0 



SENSE AMP 
(TYPICAL) 



25 



SENSE AMP 



Z/0 RESISTOR (SEE SENSE AMP 
,0K TABLE ABOVE) 



VfiBI 
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NOTES 
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CHART 12 
INCORRECT CHARACTERS FROM THE KEYBOARD 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check that Serial Send Data signal 
on Pin 3 of MLA3 is correct. 



1 


+ 


A4-24 
+ + + 
(U4)*" 


A4-23 

+ + + 

(US)* 


A4-20 

PFI2 


+ 
+ 


A4-IS II 
+ + + 
CLEAR* P 



■ flWSW 




Trigger oscilloscope internally 
to view this signal. See Note 
1 anc3 2 below. 



NOTE ; This signal consists of 
an 18 bit character having a 
start bit, a steer bit and 16 
<aata bits (only ASCII b^ through 
b are shown in waveform) . 

— Key Depressed Fully and Held 



START- 



— k—STEER 



■^^^f MNF 



Vert 10 V dc/cm 



bo bi 



b2:b3b4 bsbe 



20 u/cm (Noncalibrated) 

I I ^ I I t I I I 1 I 



H 



h^ 



If Serial Send Data signal is 
incorrect, replace defective 
MLA3. 



If Serial Send Data signal is 
correct, go to Step 2. 



NOTE 1 ; Depress a repeatable key fully and hold to view signals 
required in chart (ie, cursor-*—). 

NOTE 2: Refer to Functional Schematics. 



Check that SSI data signal (ITC) 
on Pins 5 or 6 of MLA2 is correct. 





■THTV 














AI-16 


AI-24 


AI-26 


AI-27 


A4-2e 


A4-26 


1- + 


+ -•• + 


+ + + 


■•• + + 


+ + + 


+ + + 


-f + ■ 


U4j^ 


(LSJ*" 


ILtt 


int 


(L«?' 


ILst 


(Lie 




Pin 5' Pin 6 
External trigger on Pin 3 of 
MLA3. 



Pin 5 
MLA2 or 
MLA3 

Pin 6 
MLA2 or 
MLA3 



•Key Depressed Fully and Held 




If signal is not correct, replace 
MLA2. 

If signal is correct, go to Step 
3. 
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3. 



D . TROUBLESHOOTING (Contd) 
TROUBLESHOOTING CHARTS (Contd) 

CHART 12 (Contd) 
INCORRECT CHARACTERS FROM THE KEYBOARD 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check that SSI data signal is 
correct at Pin 13 and Pin 14 of 
the dip connector on 346387 cable 
assembly. 



Key Depressed Fully and Held 



<0» «<jE> "CSS" 



Al-ZSt 



+ -f + 



+ 

(1.0) 



AI.23 



+ + i- 



+ 



o 






AI-5 



+ + + 



AI.6 



+ + + 



l> MLAI 

M M n ti M u r M ■^^T^r^yta' 



j lAt-Z I |AI-I9 aims 



+12 V' 

(Pin 4). 



-12 V 
(Pin 2). 



V 
(Pin 1) 



Bottom View of Dip Connector 



Pin 13 
Pin 14 



of 



!:■ 



Vert 1 V dc/cm 



^^^^ 



IIM 



^^I:f 



10 jdsfcm (Noncalibrated] 



\lzlz\ 



If signal is not present, check 
for open output winding on XFMR1 
transformer or poor solder con- 
nections, etc. 

If signal is present, opcon is 
good, check associated controller 
logic. 



346387 

CABLE 

ASSEMBLY 
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CHART 13 

NO DATA OUTPUT FROM THE KEYBOARD 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Place keyboard in local loopback test 
mode (see table below) and check 
to see that "TST" indicator lights 
and remains on. (See Note below.) 

LOCAL LOOPBACK TEST MODE TABLE 



^\QPCON 

state\^^ 


RDF 
RDH 


RDG 


FDE 


IN 


RETURN 
AND " 


ERASE INPUT 
AND " 


LINE FEED 
AND " 


OUT 


RETURN 
AND P 


ERASE INPUT 
AND P 


LINE FEED 
AND P 


TEST 
INDICATOR 


TST 


TST 


TST 



If "TST" indicator fails to ' 
light in local loopback mode, go 
to Chart 9. 

If "TST" indicator lights, place 
opcon out of local loopback test 
mode to extinguish "TST" indicator 
and go to Step 8. (See Table). 



NOTE: If "TST" indicator is lighted 
after power is on, go to Step 2. 



Check to see that 01L and 02L 
clocks are present at MLA2, MLA3 
■ and 01 and 02 clocks at all sense 
amplifiers (See D. 4. REFERENCE 
MATERIAL) ♦ 



i?lL 

Clock 

Signal 





Vert 10 V dc/cm 
























fni 


II ff 


n-' 


iflT 


11m t' 


fnr 




tfn 


t,,f 














'■ 








Ml 












■■ 


i 


J 
















5 ;as/cm 









1 

j?2L 
Clock i 




Vert 10 V dc/cm 














; 










Signal 


wmm 


. .M 


^ 


iHT 


ffn 


: 


™ 




1 
1 


ni/ 


TTTT 








' 






i 



























La 


j 




" 










5 JUS /cm 









11 T I 



Vert 10 V dc/cm 






5 jLts/cm 



Pin 22 
of any 
sense amp 
0^ Clock 
Signal 



Pin 21 
of any 
sense amp 
i?2 Clock 
Signal 



If 01 and 02 clocks are not 
present, go to Step 3. 

If 01 and 02 clocks are present, 
go to Step 8 . 
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3. 



D. TROUBLESHOOTING (Contd) 
TROUBLESHOOTING CHARTS (Contd) 

CHART 13 (Contd) 
NO DATA OUTPUT FROM THE KEYBOARD 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check to see that 0^ and 02 clock 
predrives are present at Pins 18 
and 19 respectively, of MLA2. 



Pin 18 
01 PRE 
Clock 
Signal 



Vert 10 V dc/cm 





5 ps/cm 



If 01 PRE and 02 PRE clocks are 
present, replace MLBl. 



If 01 PRE and 02 PRE are not 
present, go to Step 4. 



Check signal at timing Pins 2 and 
3 of MLA2. 

NOTE; The timing pins are very 
sensitive to stray capacitance. 
Many oscilloscope probes will 
cause improper operation of the 
phase-locked loop if they are 
attached to either Pin 2 or Pin 
3 of MLA2/ 



Pin 2 
or 3 
of MLA2 



^n 


^ 


Ve: 


rt 


5 


V c 

f 


Ic/ 

i 


cm 




r^ 


r 


\ 


/ 


^ 


A 




s/ 




N 




















































\ 


















1 us /cm 

1 , t > 


L 







If signal is not present/ go to 
Step 5. 

If signal is present, go to 
Step 7. 
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CHART 13 (Contd) 
NO DATA OUTPUT FROM THE KEYBOARD 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check for correct signal at 
emitter of Q2. 



Emitter 
of Q2 







Vert 5 V dc/cm 
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■ ■■■1 
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■■■ 
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NH 


















r=q 




























10 us /cm 







If signal is present, check the 
timing components R31, R32 and C8 



If signal is not present, go to 
Step 6. 



Check for correct PU signal at 
Pin 8 of MLA2. 



Pin 8 
of MLA2 



Vert 10 V dc/cm 



10 us /cm 



-». — h 

J ,—4- 



J \ i 



If signal is present, check associ- 
ated PU filter components (C6, C7, 
R27, R29, and Q2) . 



If signal is not present, go to 
Step 7. 



Check to see that ITD signal 
is present at Pins 39 or 40 of 
MLA2: 



Pin 39 




Vert 5 V dc/cm 




or 40 










: : 










of MLA2 
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20 us/cm 







If signal is present, replace MLA2 
or MLA3. If signal is not present, 
check for open output winding on 
XFMR2 transformer, check R22, SSI 
cable, etc. 
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D . TROUBLESHOOTING (Contd) 
TROUBLESHOOTING CHARTS (Contd) 

CHART 13 (Contd) 
NO DATA OUTPUT FROM THE KEYBOARD 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check that Serial Send Data signal 
is present on Pin 3 of MLA3. 



NOTE: This signal consists of an 
18 bit character having a start 
bit, a steer bit and 16 data bits 
(only ASCII b- thru b_ are shown 

U 7 

in waveform) . 

-•—Key Depressed Fully and Held 

-H |-*--STEER 
STARTH 



-^mt 



Vert 10 V dc/cm 



bp bi b2|b3 



blb2f 03P4i 

' i n ! 

I t I — i 



b4ib5!b6'b7 



b3 



20 ju/cm ( None a libra ted ) 



If Serial Send Data Signal is 
incorrect, replace defective MLA3. 



If Serial Send Data signal is 
correct, go to Step 2. 



Check that ITC signal is present 
at Pin 5 and Pin 6 of MIAZ.' 



-►—Key Depressed Fully and Held 
Pin 5 




Pin 6 , — ^ — ^ — ^ — I I I — I — j — , — , 

fj\_h _ h h. i 

20 ps/cm (Noncalibratgd) 

If signal is not correct, replace 
MIA2. 



If signal is correct, go to 
Step 3. 
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CHART 14 

NO ALARM 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



With alarm volume turned up, enter 
the loopback test mode, then depress 
the "RETURN" or '*ERASE INPUT" or 
"LINE FEED" key fully. (See Notes 
1, 2 and 3.) 

NOTE i ! Controller must have an 
alarm detect circuit. 

NOH 2 ; Generating a bell code at 
the bpcon will not cause the alarm 
to sound locally. 



NOTE 3 ; 
matic . 



Refer to Functional Sche- 



The "TST" indicator lights and 
remains lighted and the alarm 
sounds as long as the "RETURN" , 
"ERASE INPUT" or "LINE FEED" 
key is fully depressed. 

If alarm sounds, alarm circuit 
is working. Go to Step 3. 

If alarm does not sound, go to 
Step 2. 



with keyboard in loopback test mode 
and the specified key in Step 1 is 
fully depressed , check alarm 
signal at Pin 21 of MLA3. 



Pin 21 
of MLA3 





V^rt 10 V dc/cm 
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.2 sec/cm 







If signal is present and alarm 
does not sound, check R17 and 
346370 crystal assembly. 



If signal is not present, replace 
MLA3 or MLA5. 



Clear the loopback test mode, then 
depress the space bar fully and 
holdt Check for alarm signal at 
Piri 14 of MLA2. 



Pin 14 
of MLA2 

Without 

Alarm 

Signal 





1 !• 1 
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LO 'V dc/fcm 
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„;■, 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHAJRT 14 (Contd) 
NO ALARM 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



3 
(Cent) 



Pin 14 
of MLA2 

With 

Alarm 

Signal 



ALARM SIGNAL 





Vert '10 V 'dc'/cm 
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1_ ms/cm 









If alarm signal is present and 
alarm does not sound, replace 
MLA3. 

If alarm signal is not present 
when alarm should sound, replace 
MLA2. 



CHART 15 



LOOPBACK TEST DOES NOT WORK 



STEP ACTION 


NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 


1 Depress "RETURN" "LINE FEED" or 
"ERASE INPUT" and "QUOTES" keys 
fully and check to see that "TST" 
indicator lights and remains on. 


If "TST" indicator fails to light, 
go to Chart 9 . 

If "TST" indicator lights, go to 
Step 2. 


2 Check to see that L-LPBK/HALT lead 
(Pin 22 of MLA3) is high (approxi- 
-mately +11 V dc) when "TST" is 
lighted. 


If L-LPBK/HALT lead remains at 
approximately V dc, replace 
MIA3. 

If L-LPBK/HALT lead is at 
approximately +11 V dc, and 
loopback test does not work, 
replace MLA2. 



M40 SHOP M^VNUAL 359, 5-91 



CHART 16 
SINGLE KEY FAILURE 



•Place opcon in local mode. 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



1. 



Depress key in question several 
times. 



Check fo proper tactile feel. If 
key feels sluggish or clicks are not 
heard, replace keyswitch. 
If key feels normal; go to Step 2. 



2. 



Check input of sense amplifier 
associated with key in question 
while depressing key. 



Vert 5 V dc/cm 




.50 ms XlO Mag 
Ext Trigger on EOS 



Signal of Sense Amplifier Input 
Having a Keyswitch Depression 

If signal is not present, replace 
keyswitch. 

If signal is present, go to Step 3 



3. 



Check output of sense amplifier 
(pin 25) associated with key in 
question, while depressing key. 



NORMAL DEPRESSION 
OF 
KEYSWITCH (1 Pulse) 




I/O Signal of One Scan Period 
From Any Sense Amplifier With 
a Key Depressed 

If signal is not present, replace 

sense amplifier. 

If signal is present, go to Step 4. 
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D. TROUBLESHOOTING (Contd) 
3. TROUBLESHOOTING CHARTS (Contd) 

CHART 16 (Contd) 
SINGLE KEY FAILURE 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Check Serial Send Data (Pin 3) 
of TKL for proper signal when 
key is depressed. 



This signal consists of an 18 bit 
character having a start bit, a 
steer bit and 16 character bits 
(only ASCII bo through by are 
shown in waveform. 

■ Key Depressed Fully and Held 



START- "* 


*- 




-STEER 






■' 








Vert 10 ,'V dc/cm 










bo 


bl 


b2 


b3 


b4 


b^ 


be 


b7 















.>! 






1 


- 








^ ^ 


bg 




























20 ;u/cd 


i ("Nonca libra ted) 



If Serial Send Data signal is 
incorrect, replace defective 

MLA3. 
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CHART 17 
RO OPCON TROUBLESHOOTING 



STEP 



ACTION 



NORMAL INDICATION AND 
CORRECTIVE PROCEDURE 



Using the equipment arrangement 
detailed on Page 5-49, RO Opcon , hold 
GND probe on pin 9 of opcon con- 
nector. Apply +12 probe with 430 
ohms resistor progressively to pins 
1, 3, 5 and 7 of opcon connector. 
All blocking keytops should be 
temporarily removed. 



GREEN 



RED 



3u 1 o 




W-BL 

3 I 



® 



>5 

BR 



® 



BL 



BK 



OPT n TEST 



PARITY TERM 
ERROR READY 



\ RED \ , 
CD I C3 I a 



GREEN 



RO Opcon Schematic 



The corresponding lamps should light 
in the color indicated. 

If all lamps fail to light, check for 
open ground lead. (Refer to 
schematic.) 

If one lamp fails to light, check 
wiring to failing lamp or replace 
key switch. 

If all lamps light as indicated, go 
to Step 2. 



Using the multimeter as a continuity 
checker, hold the common probe on 
pin 9 of the opcon connector. Hold 
OHMS probe on pin 2 of the opcon 
connector and depress OPT II. 
Repeat with TEST, PARITY ERROR, and 
TERM READY, moving the OHMS probe to 
pins 4, 6 and 8, respectively. 



Each keyswitch, when operated, 
should register continuity on the 
multimeter. 

If a keyswitch fails the continuity 
check, check wiring to failing key- 
switch, or replace open keyswitch. 

Replace any blocking keytops removed 



OPTIC 


L. 1 

TEST 


1 .3 

PARITY 
ERROR 


f — 71 

TERM 
READY 
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4 . REFERENCE . MATERUL 



D. TROUBLESHOOTING (Contd) 



The opcon diagrams, functional schematics and keyswitch assignment tables are 
provided as aids in locating and clearing troubles encountered while testing and 
troubleshooting. 



A. OPCON DIAGRAMS. . . . 

B. FUNCTIONAL SCHEMATICS 



5-92 
5-93 



A. OPCON DIAGRAMS 



40K103 Opcon Block Diagram 




SEND PATH (TYPICAL) 



— .._•.__>. REC PATH (TYPICAL) 



40K108 Opcon Block Diagram 
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B. FUNCTIONAL SCHEMATICS 



The following functional schematics support the troubleshooting analysis 
contained in D. 3. TROUBLESHOOTING CHARTS (refer to Page 5-51). 

FS-1 Keyswitches and Sense Amplifiers (410059 Circuit Card) 

FS-2 Keyswitch and Interface Logic (410059 Circuit Card) 

FS-3 High Frequency Clock and Drivers (410059 Circuit Card) 

FS-4 Power Distribution (410059 Circuit Card) 

FS-5 Di-Phase Logic (410074 Circuit Card) 

FS-6 Serial Data Driver and Receiver (410074 Circuit Card) 

FS-7 Loopback Test (410074 Circuit Card) 

FS-8 Low Frequency Clock Drivers (410074 Circuit Card) 

FS-9 Flash Timer and Alarm (410074, Circuit Card) 

FS-10 Power Distribution (410074 Circuit Card) 

FS-11 Switching Regulator (410074 Circuit Card) 

FS-12 Keyswitches and Sense Amplifiers (410096 Circuit Card) 

FS-13 Keyswitch and Interface Logic (410096 Circuit Card) 

FS-14 Power Distribution (410096 Circuit Card) 
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D. TROUBLESHOOTING (Contd) 

4. REFERENCE MATERIAL (Contd) 

Functional Schematics 

The following functional schematics support the troubleshooting analysis beginning 
on Page 5-24, 3. TROUBLESHOOTING CHARTS . 

For detailed circuit descriptions and/or complete data interchange and clock and 
interface timing diagrams, refer to Wiring Diagram Package 0458WDP which may be 
ordered from Teletype Corporation. 

Functional Schematic Notes 



CIRCUIT NOTES 



1. 



2. 



SUPPLY VOLTAGES: 
THE FOLLOWING VOLT- 
AGES ARE MEASURED 
IN RESPECT TO Vdd- 



■•« 



♦24.W i l<M-:f 



•*ct 



-VJo 



SIGNAL VOLTAGES: 

THE INPUT VOLTAGES FOR PIN NUMBERS 
A2, A3, A4, A8 AND THE OUTPUT 
VOLTAGES FOR PIN NUMBERS A6 , A9, 
AlO, All, ALL SWING BETWEEN Vgs 
AND Vdd- THE OUTPUT VOLTAGE FOR 
PIN NUMBER A5 SWINGS BETWEEN Vcc 
AND Vdd. 



asm 

•U. MBOdVC 


*2 




AS 


•IN 


•a. wsoKve 


«3 


*• 


MS saaiL-an 


XKUl-IN MS Olive 


*4 


AlO 


Lorun omaiX 


ruwaocK 


*• 


All 


HAm 






A» 


mPMCKOISMU 









A12 lAl *T 

vss Vcg ytgo 

INFORMATION NOTES 

1. TERMINALS DESIGNATIONS ENCLOSED IN 
PARENTHESES ARE FOR REFERENCE AND 
ARE NOT MARKED ON COMPONENTS. 

2. ALL RESISTANCE VALUES IN OHMS UNLESS 
OTHERWISE SPECIFIED. 

3. ALL RESISTORS ARE 1/4 WATT UNLESS 
OTHERWISE SHOWN. 



4. ALL CAPACITANCE IN MICROFARADS 
UNLESS OTHERWISE SPECIFIED. 

5 . SYMBOLS : 



A. 



® 



SIGNAL GROUND 

FRAME OR CHASSIS GROUND 

LETTER OR TITLE IN CIRCLE 
INDICATES PRESENCE OF AN 
OPTION WHICH THE CUSTOMER CAN 
ARRANGE TO SUIT HIS CHOICE OR 
REQUIREMENT WITHIN THE POS- 
SIBILITIES SHOWN. 

CIRCUITRY WITHIN SINGLE SOLID 
LINE ENCLOSURE IS SHOWN FOR 
REFERENCE ONLY. IT IS SHOWN 
IN DETAIL ELSEWHERE IN THE 
SAME SD. 

NORMALLY OPEN CONTACT 
TEST POINT 
SUMMATION 



EQUIPMENT NOTES 

THE 410059 CIRCUIT CARD ASSEMBLY IS 
MANUFACTURED FOR CAPS LOCK MODE OF 
OPERATION. 
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Circuit Notes -- 40K108 Opcon 
1. Supply Voltages: 

The following voltages are measured in respect to ^GGl (OV) . 

V. 



T 



+ 24.0 V ±10% 



T 



ss 



cc 



+ 5.0V±I0% 

i_ 



2. Signal Voltages: 

The input signal for pins 1 and 2 is a differential voltage of 1.4 V 
+.8 V P-P. 

The output signal for pins 3 and 6 is a differential voltage of 1.6 V 
+.6 V P-P. 



INPUTS 
ITD I 



ITO 



8 

+ I2V OV -I2V 



OUTPUTS 

2 rrc 



ITC 



Informatiom Notes --All 40KXXX KD Opcons 
ABBREVIATIONS : 

AE -- ASSRESS ENABLE 



CREF 


-- 


REFERENCE CAPACITOR 




DE 


-- 


DATA ENABLE 


MR 


DEP 


— 


DEPRESSION 


NUM 
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-- 


END OF SCAN 
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INPUT/OUTPUT 


PNC 
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INITIALIZE 
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INFORMATION TO CONTROLLER 
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INFORMATION TO DEVICE 
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KEYSWITCH LOGIC 


SCA 
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-■. 


LAMP DRIVER INPUT OUTPUT 


SI 


L.LPBK 


-- 


LOCAL LOOPBACK 


ST 



MOS -- METAL-OXIDE SILICON CIRCUIT 
PACK 

MASTER RESET 
NUMERIC CLUSTER 
OUTPUT ENABLE 
PEAK TO PEAK 
PRESENT NEXT CHARACTER 
POWER ON RESET 
READ ONLY MEMORY 
REFERENCE RESISTOR 

SEND CHARACTER AVAILABLE 
SERIAL INTERFACE 
STRAP, WIRE 
— SUMMATION 
TKL -- TELETYPE KEYSWITCH LOGIC 
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D. TROUBLESHOOTING (Contd) 
4. REFERENCE MATERIAL , Functional Schematics (Contd) 
High Frequency Clock and Drivers (410059 Circuit Card) (FS~3) 
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Power Distribution (410059 Circuit Card) (FS-4) 




® 



o a r5 -< 



A 



o u 
rx o. ui 



<- u> r^ •• 

uuuu 



if 



rx 00 



ye 



^e 



A 



VNAA- 




^e 



A 

8 



NEGATIVE I20»t 
TRANSmONH^ 
DETECTOR 

r 



FS~ 7 tocranoi rest <i 

PS -6 -^^^^ 



■'"^^»" FS-6 



FS-7 



FS-7 




CI 


■f> 




W 


H« 






Cn 


1 






vo 


•tJ 






«• 




g 




Ui 


(0 


**1 




1 


n> 


W 




I-* 


f 






o 


o 


t^ 






w 


o 






H' 


td 






O 




, 




(— s 


? 






■p- 


H^ 






M 


w 






O 
O 










l« 






o 








H« 


»^ 






H 








O 


p 






c 


o 


a 




H« 


rt 






rt 


O 






O 


P 


H 




0) 


(^ 


S 




M 


H* 


o 




a. 


W 


s 






O 


r-« 




*^\ 


cr 


w 




•^ 


n> 


W 




w 




» 




1 


p) 


o 




en 


rt 


o 




s-/ 


H* 


H 






O 


H 






GO 


o 






/•-s 








o 


y'-v 






o 


o 









o 






rt 









CL 


rt 





cu 



SOIIilL-DI KB OinC 



NOTE ; At customer identification issue IB, R16 and associated connections added. 
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Serial Data Driver and Receiver (410074 Circuit Card) (FS-6) 
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NOTE ; This signal is both an input and an output with loop-back disable 
being active at VH and indicator drive being active at VH' . 
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Low Frequency Clock Drivers (410074 Circuit Card) (FS-8) 
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D. TROUBLESHOOTING (Contd) 
4. REFERENCE MATERIAL , Functional Schematics (Contd) 
Flash Timer and Alarm (410074 Circuit Card) (FS-9) 
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Power Distribution (410074 Circuit Card) (FS-10) 
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D. TROUBLESHOOTING (Contd) 
4. REFERENCE MATERIAL , Functional Schematics (Contd) 
Switching Regulator (410074 Circuit Card) CFS-11) 
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NOTE : CODING: POS. LOGIC 
1=0 V (SPACE) 
= -24 V (MARK) 



7th BIT = EXTENDED 

8th BIT = HAS NO MEANING 

9th BIT = NO CHAR. 
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4. REFERENCE MATERIAL (Contd) 
40K103 Kevswitch Codes -- Switch Address Coding (Contd) 
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D. TROUBLESHOOTING (Contd) 
4. REFERENCE MATERIAL (Contd) 
Keyswitches and Sense Amplifiers (410096 Circuit Card) (FS-12) 
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NOTES 
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E. ADJUSTMENTS AND LUBRICATION 



1. ADJUSTMENTS 



NOTE ; The clearance between the cover and key top is the only adjustment provided 
on the KD opcon. Normally, readjustment is not necessary unless the cover is 
replaced or if there is an interference between keytop and cover. 

Cover- to-Keytop Adjustment 

Requirement: Gap, approximately equal 
in four places shown. 

To Adjust: Remove cover and loosen 
three mounting screws friction tight 
on both sides of console. 



184056 
MOUNTING *^ 
SCREW 



KEYBOARD 
ASSEMBLY 




184056 
MOUNTING SCREW 



Keyboard Assembly 



SLOTTED 
HOLE 



•COVER LATCH 
PAWL 



Insert screwdriver blade into adjusting slot and move keyboard assembly forward or 
to the rear to gain "gap" clearance. Tighten screws, replace cover and check 
gaps. If the gaps are not approximately equal after reassembly, remove cover and 
repeat the adjustment. 



2 . LUBRICATION 



NOTE: Only the side frame slotted holes as detailed require occasional lubrica- 
tion -- and then sparingly. Lubrication of any other patt, assembly, keyswitch 
or the opcon as a whole is NOT required and MUST be avoided . 



Lubricate the slotted holes on each side sparingly only with 97116 grease 
NOT permissible. 



Oil is 



1. GENERAL 



F. DISASSEMBLY/REASSEMBLY AND PARTS 



This section covers KD or RO opcon removal from an assembly to an associated set 
and disassembly or reassembly of either opcon down to or up from basic components 
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F. DISASSEMBLY/ REASSEMBLY AND PARTS (Contd) 

1- GENERAL (Contd) 

Precautions should be taken to assure that the opcon is disassembled and reassem- 
bled under clean conditions. No oil, grease, or other liquids should be allowed 
on unassembled parts, subassemblies, keyswitches, or the complete opcon. 

The locations of major subassemblies and parts are shown on Page 5-123, 3. SUBAS- 
SEMBLY IDENTIFICATION — KD and Page 5-140, 6. SUBASSEMBLY IDENTIFICATION -- RO 
with ref erences_ to applicable disassembly/reassembly procedures. 

Reference in the procedures to left or right and up or down and top or bottom, 
etc, refer to the opcon in its normal operating position. 

When removing a subassembly or part from the opcon, follow the removal procedures 
and note how each part is removed and the sequence of its removal. For reassembly, 
reverse the removal procedure except where different instructions are given. 

CAUTION ; TO AVOID POSSIBLE INTERNAL DAMAGE TO THE MOS DEVICES, OR CARD WITH MOS 
DEVICES, DUE TO ELECTRICAL STATIC DISCHARGE BY SERVICE PERSONNEL, THE DETAILED 
PROCEDURES LISTED SHOULD BE FOLLOWED. 



(1) ALL MOS DEVICES SHOULD BE DELIVERED AND STORED IN CONDUCTIVE CARRIERS SUCH 
AS FOAM PADS OR ALUMINUM TUBES . 

(2) ALL HANDLING OF MOS DEVICES, OR CARDS WITH MOS -DEVICES, SHOULD BE DONE AT 
A GROUNDED BENCH WITH A CONDUCTIVE FOAM PAD OR AT A LOCATION WHERE THE 
SERVICE PERSONNEL CAN BE MAINTAINED AT GROUND POTENTIAL.* 

(3) ALL PERSONNEL HANDLING MOS DEVICES, OR CIRCUIT CARDS WITH MOS DEVICES, MUST 
WEAR A STATIC PROTECTION GROUNDING STRAP ADJUSTED TO MAKE FIRM CONTACT WITH 
THE SKIN AT ALL TIMES.* 

(4) MOS DEVICES DELIVERED IN ALUMINUM TUBES OR FOAM PADS MAY BE TRANSFERRED TO 
WORK AREA PAD BY TOUCHING CARRIER OR PAD FIRST AND REMOVING DEVICE BY THEIR 
PACKAGE (BODY), RATHER THAN BY THE LEADS, IF AT ALL POSSIBLE. HOWEVER, 
THESE DEVICES SHOULD ALWAYS BE POSITIONED SO THAT THE LEGS ARE IN CONTACT 
WITH THE FOAM AT ALL TIMES. 

(5) SOLDERING IRONS, TEST AND INSERTION 
EQUIPMENT MUST BE GROUNDED. 



*Service personnel are never to be connected 
directly to ground but rather through a 
high resistance discharge path of a min- 
imum of one megohm where 115 V ac is present. 




CONNECT 

TO 
GROUND 



A separate listing of part numbers. Page 5-144, 9. COMPONENT PARTS LIST -- KD AND 
RO , is included to facilitate ordering of replacement parts. 



Refer to Page 5-2, Tools for a listing of the necessary tools. 
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2. REMOVAL AND REPLACEMENT — KD AND RO 
Removal 

© Place thtraib on inward tab of left latch 
and press downward to unlatched position. 

(DHold opcon firmly with left hand. With 
right hand place thixmb on right latch tab 
and press downward to unlatched position. 

©Carefully pull opcon forward to disengage 
from cabinet. 

Replacement 

©Slide left and right latches down. 

® Engage connectors and left and right guides 
into the slots. 

©Slide left and right latches upward to 

latched position. LATCH 

CAUTION ; CHECK THAT OPCON IS FIRMLY ATTACHED ON BOTH SIDES BEFORE RELEASING HOLD. 
3. SUBASSEMBLY IDENTIFICATION — KD 




NOTE ; The number indi- 
cated in parentheses 
after each assembly 
designates the page 
covering the disas- 
sembly/reassembly 
procedures . 



KEYTOPS 
(5-126) 



401100 
COVER 
(5-124) 




KEYSWrrCHES 
(5-128) 



405926 
CABLE ASSEMBLY 



405931 COVER ASSEMBLY 

(5-129) 

WITH 410599 or 410566 

TRANSFORMER AND FILTER 

CIRCUIT CARD 

(5-129) 



10051 or 410086 
CIRCUIT CARD 



410074 INTERFACE 
AND BELL CIRCUIT 

CARD 

(5^125) 



402255 PAN 
(5-124) 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
4. DISASSEMBLY/REASSEMBLY — KD 
401100 Cover 




Stand opcon upright on back side 
as shown. 



Use a thin bladed screwdriver or 
orange stick and pry left and right 
levers down. Remove cover. 



402255 Pan 




(Front View of Opcon) 



402255 PAN 



Remove six 152893 screws, 110743 
lockwashers and 125011 flat washers. 



® Remove eight 152893 screws, 110743 
lockwashers and 125011 flat washers. 





(Rear View of Opcon) 



©Remove 402256 
plate. 



^ 



® ® ® 
® ® ® 



SSI Connector Orientation 





Remove pan. 



3) Remove two 184056 screws; one from each side of frame. 



TEMPEST M40 SHOP MANUAL 359, 5-125 



410074 Interface and Bell Circuit Card 



CAUTION 1 : DURING REASSEMBLY, CAREFULLY 
SEAT PINS OF CIRCUIT CARD INTO RECEPTA- 
CLES BEFORE APPLYING PRESSURE. 



CAUTION 2 ; DURING DISASSEMBLY AND 
REASSEMBLY, AVOID HANDLING OF CRYSTAL 
IN TUNED HOLDER, AS DAMAGE MAY OCCUR. 



® Using long nose pliers, compress three 
locking tabs on plastic standoffs one 
at a time while applying upward pressure 
to circuit card. 




GROUND 
STRAP 



Remove 151722 screw and 
107116 lockwasher se- 
curing ground strap to 
left side frame.* 




402255 PAN 



Remove push on terminals 
of 405926 cable assembly. 



Remove circuit card. 



359, 5-126 



F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 

4. DISASSEMBLY/REASSEMBLY — KD (Ctontd) 

Spacebar Mechanism 

•Remove 401100 cover (5-124). 
•Remove both control keytops (5-126), 



L 



405999 
SPACEBAR 



\ 



405913 
WIRE BAIL 




S 



£3: 




Disengage 405913 wire bail 
from two snap clips formed 
out of top shield using a 
small screwdriver. Push 
bail to rear. 



©With wire bail removed, push spacebar 
to right and upward to release spacebar 
from guides key switch assembly. 



Keytops 

To remove data keytops: 

Place 346260 tool over the keytop 
and pull up to remove. 



CAUTION 1 ; THE CAPS LOCK KEYTOP MUST BE 
IN THE FULLY EXTENDED, UNLATCHED POSITION 
BEFORE ATTEMPTING TO REMOVE THE KEYTOP. 
FAILURE TO OBSERVE THIS PRECAUTION WILL 
RESULT IN A DAMAGED KEYSWITCH. 



To remove control keytops and blocking 
keytops: 

Grasp keytop using thumb and index 
finger. 

® Exert upward force until keytop 
releases. 

In reassembly of the blocking keytop for 
thf CAPS LOCK switch only, operate the 
switch to the latched (down) position. 
For all other blocking keytops, position 
keytop over switch housing and snap down 
until ridges are retained by notches in 
switch body. 



346260 
TOOL 
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To remove new line keytop. 

©Remove TAB keytop directly 
above the NEW LINE keytop. 




406959 

KEYTOP 

EXTRACTOR 



340767 

NEW LINE 

KEYTOP 



©Insert the fork portion of the 
406959 keytop extractor under 
the top edge of the keytop so 
that the tines of the extractor 
tool are around the metal post 
at the top of the keytop and the 
340764 spring is depressed under 
the extractor tool. . 

©Pry up with the extractor tool being 
sure the tines of the extractor tool 
pry against the metal plate embedded 
in the keytop. Pry up until keytop 
pops loose. 



CAUTION 2 ; CONTROL ROW BLOCKING KEYTOPS 
ARE NOT THE SAME ON THE FRONT AND REAR 
SIDE AND MUST BE ASSEMBLED WITH THE PROPER 
ORIENTATION. 



Toward 
REAR 



Edge of Opcon 




Toward 

FRONT 

Edge of Opcon 



Profile of Control Row Blocking Keytop 



405906 Keytop Shield 



(|) Remove two screws. 
Remove 405919 bars. 



Remove seven screws. 
Remove 405927 bar. 



EOS TEST POINT 
(Under bar) 



405927 
BAR 

I \ INTERBOARD CONNECTOR 

TKL (MLB8)\ (Unde/ bar) 

(Under bar) 




©Remove 16 screws. 

Remove 405906 keytop shield. 



©Remove all key tops 
in rows 1 through 5. 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
4. DISASSEMBLY/REASSEMBLY -- KD (Contd) 



Keyswitches 

• Remove 401100 cover (5-124). 
•Remove 402255 pan (5-124). 

• Remove 410074 Interface and bell 
circuit card (5-125) (if present). 

• Remove keytops (5-126). 

•Remove 405906 keytop shield (5-127). 



Remove solder from around 
terminal pins of keyswitch 
to be removed. 




SOLDER 
REMOVED 



©Place 346257 tool over keyswitch 
and press downward. When tool 
bottoms and embossed projections 
snap into notches on keyswitch, 
squeeze and pull back on tool 
to lift keyswitch out. 



CHANNEL 
TINES 




CAUTION ; USE A LOW WATTAGE SOLDERING 
IRON (AVOID PROLONGED CONTACT WITH 
PINS) ALONG WITH A DESOLDERING TOOL 
TO PREVENT DAMAGE TO KEYSWITCtt CARD 
CIRCUITS AND COMPONENTS. 



NOTE : The tool tines must pass between 
keyswitch housing and inside of channel 
tines. 



LOCATING LUG 



In reassembly, insert new keyswitch, observe position of locating lug, and press 
keyswitch into channel. Switch must snap fully into front and rear channel tines. 
Hold keyswitch in place and resolder. 



TEMPEST M40 SHOP MANUAL 359^ 5-129 



405931 Cover Assembly 

•Remove 402255 pan (5-124) 

©Remove four 152893 
screws, 110743 lock- 
washers and 125011 
flat washers. 



©Remove 405931 
cover assembly/ 




402255 PAN 




I Remove push on terminals 
of 405926 cable assembly. 

Unsnap 401149 connector 
from mounting bracket. 



©Remove six 152893 screws, 110743 lock- 
washers and 125011 flat washers . 

410599 or 410566 Transfolnner and Filter Circuit Card 

•Remove 402255 pan (5-124) . , 

•Remove 405931 cover assembly (5-129). 




(P Remove three 3599 nuts 
and 110743 lockwashers 



107116 
LOCKWASHER 



©RemoviB circuit card. 



Remove 198670 
screw. 

21 91. LOCKWASHER 
3698 NUT 



198670 SCREW 
C-9-G 




180904 
TAB TERMINAL 



405931 
COVER ASSEMBLY 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 



5. PARTS — KD 



410051 Console Logic Circuit Card 



PCS 


KEYSWITCH 
NO. 


TYPES 


PUSH ROD 
COLOR 


A 


340720 


Basic 


White 


B 


340721 


Repeat 


Green 


C 


340722 


Latching 


Black 


D 


341097 


Combination 


Yellow 


E 


405925 


Indicator 


Black 



NOTE ; Early design keyswitches 
have the part number stamped on 
the keyswitch housing. 



Ref NEW LINE 
KEYTOP 



*Has 98718 flat washer 
under keytop. 



PUSH ROD 




KEYSWITCH 



KEYSWITCH 
W/INDICATOR 



405870 





Ref CIRCUIT BOARD 




405920 



340730 (6) 



SPACEBAR 
-K GUIDE 



405914 



340770 



410096 Console Logic Circuit Card 
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POS 


KEYSWITCH 
NO. 


TYPES 


PUSH ROD 
COLOR 


A 


. 340720 


Basic 


White 


B 


. ' 340721 


Repeat 


Green 


C 


340722 


Latching 


Black 


D 


408962 


Combination 


Yellow 


■ E 


405925 


Indicator 


Black 



NOTE : Early design keyswitches 
have the part number stamped on 
the keyswitch housing. 



Ref NEW UNE 
KEYTOP 



*Has 98718 flat washer 
underi key top . 



PUSH ROD 




KEYSWITCH 



KEYSWITCH 
W/INDICATOR 



405870 





Ref CIRCUIT BOARD 




405920 



340730 (6) 



SPACEBAR 
GUIDE 



405914 



340770 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
5- PARTS — KD (Contd) 
Left and Right Side Plate Mechanism 



401143 



401136 



Right Side Plate 
^fechanism 



151722 



107116 



^ 




Ref GROUND TERMINAL 




401142 



2191 
170282\ , *» 



125258 



401136 



170282"-^ 
2191 X 



405908 



During reassembly, apply 
grease to slotted hole in 
side plates. 



401143 




405908 



401145 



Left Side Plate Mechanism 



♦40K103 Only 
t40K108 Only 
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406703 



406699 




151346 



2191 . 

^^ 151346 



2191 



-405908 
REF. 



RIGHT SIDE 



406699 




GROUND 
<?TRAP 



151722 



^?!598 



LEFTSIDE 



Opcons With Modification Kit 406715 Installed 
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F.. DISASSEMBLY/REASSEMBLY AND PARTS (Cont) 
5. PARTS — KD (Cont) 
Kevtop Shield and Qpcon Frame 



152893 (10) 



152893 (6). 



125011 (6) 



L10743 (6) 




405911 



NOTE ; All frames, shields and hard- 
ware shown on this page are part of 
the 410059 or 410096 circuit cards. 



^K. 39628RM 
181240(2) 



X. 



•40K103 Only 
t40K108 Only 



181240(2) 



TEMPEST mo SHOP M^M' 359, 5-135 



405931 Cover Assembly 



®,^ 




198670 



Ref. 405932; © 
Rear View 



®"*""**--*3598 



152893 (4). 



110743 (4) 



cir'-*-.125011 (4) 



3599(3) 




405931 
405800 (9) 



402255 



•125011 (2) 
•152893(2) 



110743 (5) 
152893 (5) 

125011 (2) 
110743(2) 



152893 (2) 



♦40K103 Only 
t40K108 Only 
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REF. 
OESIG. 


PART 
NO REO. 


% 


DESCRIPTION 


REF 
DESIS 


PART 

».'0 REO 





OESCRtPTION 


REF 
CESIG 


PA,RT 
NO REO 


\ 


DESCRIPTION 


RCF 
DESIC 


PART 
NO RIO 


4 


DESCRIPTION 


RE' 
OESIC 


PART 0^ 
NO REO 'y 


DESCRIPTION 


Mil 


JJ9602 


? 


OLUL MOmSTASU 9602 










R24 


320026 


1 


RESISTOR S.9K I/4W 


RS4 


315959 


» 


ReSISTOR 4.7K 1/4N 










M.A2 


3J9716 


1 


TRIPLE LINE ftEC'R 10116 


CRJ-S 


333736 


2 


OlOOe 1M1S3 


R25 


324908 


1 


RESISTOR 30. IK t/SM 1% 


R55 






SAMF AS RS 


tl-2 


401737 


2 


ItOUCTCR 1.48 1*1 


NLC? 


326853 


1 


!XML J-K FLIP FLOP 85J 


CR4 


300102 


2 


DIOCE 04 


R26 






SU€ AS R5 


RS6 


333416 


I 


RESISTOR 470K 1/4N 


XTAL 


341089 


1 


CRYSTAL ASSEMBLY 


Hxa 


326846 


2 


QUAD NMD GATE 846 


CRS-8 


I974C4 


9 


OIOOE M4t4« 


fi7» 






SAIC AS R13 


R9a^S9 


3I8S02 


z 


RESISTOR Z20A I/4W 










Hits 


339408 


1 


quM> AW GATE 740S 


CR9 


177108 


2 


OIOCE D2 


R28 






SA»E AS R21 


R60 


300092 




RESISTOR «.«K I/4W 










MLE3 






5A>C AS M.E1 


CRIO 


401734 


1 


OIOOE 1N580I 


R29 


4O10C6 


I 


RESISTOR IK 1/8K.SX 


RSI 


919948 




RESISTOR lOOA I/4W 




409065 


1 


aOARO. CIRCUIT 


MUM 


339601 


2 


SINGLE MONOSTAeiE 9601 


CRll 






SA>e AS CR4 


R30 






SA»E AS RS 


















M£4 


326862 


1 


TRIPU HAND GATE 862 


CR12 






SA»C AS CR9 


R31 


401067 


1 


RESISTOR 2.4K l/M iX 












346270 


2 


POST 


MiS 


326821 


1 


VOLTAGE REGULATCR 


CM3-17 






SAME AS CRS 


R32 






SA»e AS R21 


CI -2 


325034 




CAPACITOR. 12c PFD 










H36 






SAfC AS HJ» 






-- 




R33 


333410 


3 


RESISTOR 68K 1/4M 


03 


305821 




CAPACITOR .1 IFO 




325163 


2 


POST. COWCCTCR 


H£7 






SAIC AS MJM 








R34 






SAIC AS R5 


C4-5 


300256 




CAPACITOR .001 ICD Si 




326553 


2 


SPACER 


















R35 


339622 


1 


RESISTOR «*a I/4W 


C6-7 






SAK ASC3 


























R36 






SAME AS R3 


C8-9 


181618 




CAPACITOR .01 HFD. 


















Rl-2 


324903 


2 


RESISTOR 7.5K 1/8W IK 


R37 






SAME AS R21 


CIO 


333481 




CAPACITOR .0015 ifO. 


















fiJ-4 


321*15 


7 


RESISTOR IK I/4W 


R3a 


326573 


1 


RESISTOR l.SM 1/411 


Cll 


333482 


1 


CAPACnCP .0022 MFO. 


















flS 


32 6602 


7 


RESISTOR KOn 1/4N 


R39 


315989 


2 


RESISTOR 30K 1/411 


C12-14 






SA.»C AS C3 




409»2« 


1 


CABU ASSEMBLT 




Ql 


324144 


5 


TPANStSTOR 2N4121 


R7-B 


350640 


3 


RESISTOR ISOa 1/4N 


R40 






SAIC AS R23 


C15-16 


171567 




CAPACITOR .005 Mn).*J98?r 










Q2-6 


341091 


K 


TRANSISTOR 2N5a45A 


fi9 


I0S876 


1 


RESISTOR 35. 7K 1/411 IX 


R41 






SAIC AS N5 


C17 


401733 




CAPACITOR 75 IC3. 




121243 


1 


CLA»«». CAaU 


qT9 






5A»€ AS Ql 


RIO 






SAME AS R3 


R42 






SAIC ASR39 


CIS 


401000 




CAPACITOR 400 «ra. 










qio 


401135 


1 


TRANSISTOR. OAflLINGTON 


fill 






SAIC AS R5 


R4S 


333407 


1 


RESISTOR fan 1/4I( 


C19-20 


148832 




CAPACITOR 47 MFD 5X 










oil -14 


.T.3S241 


4 


TRANSISTOR 


R12 


323725 


1 


RESISTOR 27 4K 1/4N IX 


R44 






SAIC AS R17 


C2l 22 


199015 


•2 


CAPACITOR .22 ICD. 




151631 


2 


SCRCN. HfX. ICAO 










R13 


137442 


3 


RESISTOR 1.5K 1/211 


R4S 






SAME AS R33 


C2S 


337336 




CAPACITOR 45 MFD 




151632 


1 


SCREH. ICX. HEAD 


_9^5. 






SAME AS qi 


R14-1S 


328783 


2 


RESISTOR taon 1/4R 


R46-47 


333417 


2 


RESISTOR eSOK 1/4* 


C24 


310929 




CAPACITOR i.< tn. 


















R16 


I 


SAIC a;: Ri} 


R48 






SAIC AS R33 


C25 






SA»C AS C15 




7002 


Z 


KASHER, FLAT 










R17-18 


326751 


5 


RESISTON ?2a 1/4W 13X 


f;49 






SAMl as R21 


C2e 






SAIC AS CS 




2191 


1 


RASHER, LOCK 












R19-20 


321907 


I 


RESICTOR l.ar l.''4N 


R50 


318801 


1 


RESISTOR 4TK 1/4M 


STI-ST4 


336470 


4 


STRAP 




92260 


2 


MSHER. STAR i 










R21 


129852 


5 


RESISTUf 2.2K l/2« 


RSI 






SAIC AS R7 


$?Mt_ 


S4IG22 


» 


CAPACITOR .0047MFO. 






1 










R22 






SAIC A5 R5 


R52 






SAVC AS RJ 


C29 


409324 


1 


CAPACITOR IMFI) 


3598 


3 


MJT. ICX. 1 










R2J 


320275 


2 


KSISIOfi JOK 1/4* 


R53 




..^^ 


SAME AS RS 
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43062 RM UaX STRAP 


































REF. 

oesi6. 


PART 
NO BCO 


\ 


DESCRIPTION 


REF 
0ESI3 


PART 
HO REO 


\ 


OESCRiPTION 


REF 

CESIG 


PA^RT 
NO REO 





DESCRIPTION 


RCF 
OESIC 


PART 
NO Rl'C 


\ 


DESCRIPTION 


REF 
DESIG 


PART 
NO REO 





DESCRIPTION 


M.E1 


339602 




0U»L MONOSTAaU 9602 










R24 


320026 




RESISTOR 3.M( 1/4 W 


R54 


315959 


I 


RESISTOR 4.7K 1/40 










MLA2 


339716 




TRIPl£ LI^C REC'R 10116 


CR2-5 


553736 


2 


DIODE l-r.4155 


R2S 


324908 




RESISTOR 50.111 1/BN Ix 


fiOS 






SA»C AS R3 


LI -2 


401757 


2 


IIOUCTCR 1.48 m 


M.C2 


326853 




0U»L J-K FLIP FLOP 855 


CR4 


500102 


2 


CIOCE 04 


R26 






SA»C AS R5 


R56 


333416 




RESISTOR 470K 1/4W 


XTAL 


341089 


1 


CRYSTAL ASSEMBLY 


Kije 


526846 




gUAO NA>C GATE 846 


CR5-8 


197464 


> 


DIODE W4l4t 


R?7 






SAtC AS PI3 


RS8-S9 


318802 




RESISTOR 220A I/4W 










>tia 


339408 




auw ANO GATE 7408 


CR9 


177108 


2 


DIODE 02 


R28 






SA»E AS R21 


R60 


300092 




RESISTOR 6.SK U4W 










KLE3 






SAME AS M.E1 


CRIO 


401754 


1 


OIOCE 1N5805 


R29 


401066 




RESISTOR IK l/MhX 


R6I 


315948 




RESISTOR lOOn 1/4 « 




409055 


1 


BOARO, CIRCUIT 


KUM 


539601 




SINGLE WM05TA8LE 9601 


CRll 






SA»e AS CR4 


R30 






SHE AS RS 


R62 






SAWE AS R5 










►tE4 


326862 




THIPU NAK) GATE 862 


CR12 






SA^€ AS CR9 


R51 


401067 




RESISTOR 2.4K i/8« 5X 












346270 


2 


POST 


M^5 


326823 




vaTACE REGULATOR 


CR15-17 






SA>€ AS CRS 


R32 






SAME AS R21 


CI -2 


525034 




CAPACITOR. 120 PFD 










M.B6 






S**C AS »tJSf 










R55 


333410 




RESISTOR 68K 1/4R 


C5 


505821 




CAPACITOR .1 »« 




325165 


2 


POST. CONCCTOR 


»*X7 






SA>C AS RJM 










R34 






SAIC AS P5 


C4-5 


5C0256 




CAPACITOR .001 >FD 5X 




526553 


2 


SPACER 


















R35 


355622 




RESISTOR Caa I/4W 


C6-7 






SAIC AS C3 


























R36 






SAME AS R3 


C8-9 


181618 




CAPACITOR .01 m. 


' 
















Rl-2 


324903 


2 


RESISTOR 7.5K 1/8R IK 


R37 






SA»C AS R21 


CIO 


533481 




CAPACITOR .0015 WD. 
















. 


R5-4 


S2I2IS 


8 


RESISTOR IK 1/4* 


R5S 


526573 




RESISTOR l.SM 1/411 


Cll 


333482 


1 .CAPACITQF .aC2 MD. 


















R5 


526602 


7 


RESISTOR 360n 1/411 


R39 


515989 




RESISTOR 5QK 1/4R 


C12-14 






SA'C AS C5 




405926 


1 


CABLE ASSEMBLY 


Ql 


324144 


5 


mAreisTQR 2N4121 


H7.« 


550640 


5 


RESISTOR 1500 1/4R 


R40 






SAKE AS R25 


015-16 


171567 




CAPACITOR .005 »CD.*.'985 




43062RM|| 


CABLE STRAP 


02 -6 


341031 


S 


TRANSISTOR 2NSe4SA 


R9 


506876 


1 


RESISTOR 55. 7K t/4N Ix 


R41 






SA»€ AS R5 


CI7 


401755 




CAPACITOR 75 tro. 










Q7 9 






SA»€ AS Ql 


RIO 






SAME AS R3 


R42 






SA*C AS R59 


C18 


401000 




CAPACITOR 400 •ra. 










QIO 


401135 


1 


TRANSISTOR. OAflLINGTOl 


Rll 






SAKE AS R5 


P^5 


333407 




RESISTOR 6200 1/4N 


019-20 


I43B32 




CAPACITOR 47 I^D 5X 










Qll-H 


7^5241 


4 


TRANSISTOR 


H12 


323725 


1 


RESUTQR 27 4K 1/4R IX 


R44 






SA'C AS R17 


C21 22 


199015 


•2 


CAPACITOR .22 ICO. 




1M651 


2 


SORT*. HEX. ICAO 










R15 


137442 


1 


RESISTOR 1 5« 1/2* 


R45 






SA>E AS R35 


025 


337336 




CAPACITOR 45 MFO 










_9\5 






SAIC AS qi 


R14-15 


J2I7«3 


2 


RESISTOR ISOn l/4li 


R46-47 


333417 




RESISTOR eeOK 1/4R 


C24 


310929 




CAPACITOR 1.8 ►CD. 


















R16 






SAiC Af. Ri3 


R48 






SAhC AS R55 


C25 






UhE as CIS 


















R17-18 


326751 


5 


HESIsTC 'Zfi 1/411 lOX 


R49 






SAIC AS H21 


C26 






SA»C AS C5 


■ , 
















R19-20 


521507 


t 


RtHCTOR l.aK J/4R 


R50 


518801 




RESISTOR 47X 1/4I< 


STI-ST4 

C29 


336470 


4 


STRAP 


. 


92i60. 


2 


»»SHER. STAR 










B21 


129852 


5 


HEJISTOh 2.2X 1/2R 


R51 






SAIC AS fl7 


341622 i 2 


CAPACITOR .0047 MFD. 


















«2 






SA'C AT R5 


R52 






SAhC AS R3 


405524 


t 


CAPACITOR IMFD 




I«98 


2 


NJT. (EX. 
BUMPER 










923 


520275 


2 


RfilSIOfi lOK 1/4* 


,.«i.- 






SAME AS H5 










5*6311 



Ul 



> 

H 
CO 



o 

3 



•*! 



O 
ft 
(X 






i I 
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410096 Circuit Card 












MANUFACTUR] 

1. Rafei 
chanr 

2. Se« 1 

3. Place 

4. Etchi 

5. Refer 


T»G N< 

• to I 
•1 ai 

Ide \ 

In I 

d cll 

to t 


yres: 

»0K108-AC Analyala Cha 
laembly Information', 
flew for contact atrip 
(ualln bag and tie to 
>cult board to be laau 
»OK/MC for label locat 


WCVIf « 

rt for position B 

location, 
aaaenbly. 
e 4A or higher, 
ion. 


M. 


REF. 
DtaiG. 


PART 
NO. 


qTY. 


DESCRirnoN 




MLAl 


342280 


5 


SKNSBAMF. T8A-2t 


part number of eompon 


MLA4 






SuntaMLAl 




MLA2 


343236 


I 


U>10 




MLA3 


342244 


1 


TKI.-2/40 




MLBl 


404027 


I 


qockOrim 




MI.B2-« 






SummMLAI 






















REF. 
DESia 


FART 
NO. 


<JTY. 


DEaCRIFTlON 


R64 






SuwmRSI 


O^d 


'ftS^ 


<JTY. 


OnCRIPTlON 


R17 






SuMaiR18 




406924 




Fillat 


RIS 


330275 


9 


RMtetor, lOK OHM 1/4W 


R6M0 






SummR46 


Notal 


406870 




CM>.Fmer 


ai9 


336673 


S 


RaMtor,1.8XOHMl/4W 


B61 
1162 


137608 


1 


StowwRai 

timmat, 610 OHM 1/2W 










Rio 
R21 


330373 
31S964 


3 

1 


R*aitar.7.5KOHMl/4W 
R«Mt<»,l-&KOHMl/4W 


B63 


32S786 


1 


RM(tor.380 0HMl/4W 


Not* 1.3 


406921 




SpaoK 
Spaw 


R23 






SubimRIS 


R64 






SummRIS 


Not* 1.3 


406936 




Spaear 










CSl 


346894 


1 


nod^ Zmm IN4730A 










R24 


333148 


3 


RMMcr.l8K0HMl/4W 


ca3-4 


197464 


13 


DtMli.D(4148 


Notcl 


340720 


57 


Xajnaitcfa. BHie 


R26 


137440 


2 


R«M(ar,lK0HMl/2W 


CR6 


406668 


1 


DkMte, IN766A 


Notal 


340731 


14 


Kajmritch, Rapaat 


sas 


316969 


2 


R«Mar.4.7XOHMl/4W 


Ca6-13 






au»Hca8 


Natal 


340723 




Xaytwitdi. Utch 


R37 






3UMMR24 


CR14 


333606 


1 


Diod*, Zmht Di4747A 


Notal 


40896S 


15 


Karnritcfa, tndieatsr 


R28 






" " R20 


CR16 






SumhCRS 


Natal 


406036 




Xaywaitdi. iMlieatoc 


R2* 


390641 


1 


RMirtar, IM OHM 1/4W 


















R*) 






auM«R20 


CI 


S4«sas 


6 


CMadtar.38Pr 


Not* 4 


409070 




EtcbadCirciiit Board 


R31-33 


321606 


8 


R**t(S, lOOK OHM 1/4W 


CM 


406S34 


10 


OvKiM, 0.1 MFD 




406976 




nana. Float 


R33 






SUMHR36 


06 


SlOOt* 


3 


OMadtat,l.SMFD 




408977 




Ftaaa.R*ar 


R34 


300092 


1 


Ra«M«,63K0HMl/4W 


C7 


316M9 


1 


OWMMor, .0083 MFD 




4060U 




Ftana.Lalt 


RSS 


315987 


1 


RraMor. 3.3K OHM 1/4W 


C* 


S46U1 


1 


Capidtar.lOPF 




406913 




Fauaa.Ri|ht 


RM 






StoMW R31 


C» 


310«B 


1 


CVMitar,.0aMFO 




181240 




amw W/WMbar 


R37 


318801 


1 


R<iistcr,47K0HMl/4W 


no 






auHHCS 


Notal 


840763 




Honriof AaMDtaiy 


B38 






Sun««R31 


Cll 






- - CI 


Notal 


340770 




Gnida, Svaea B> 


R39 






" "R18 


CIS 


888737 


1 


CtfKttn. tMUn 




406999 






R40 






" " R31 


as-16 






8nt«a 


Na«a2 


3962«U 


l3Ft. 


ContactSMp 


R4i 


31S989 


I 


Rea)M<v.30KOHMl/4W 


a6.a7 






M .. ca 


Not* 3 


340764 




Sprtm, Comptwloii 


R42-44 






S«n« M R18 


C16-2S 






SiOHuCS 




406913 




Batt 


R46 






" " R19 












406914 






R46 


321313 


4 


RMMtor. IK OHM 1/4W 


Ql-2 


336077 


2 


IkHMMv. 2N4866 




340777 




Buaipat 


Ml 


320376 


1 


RMlMor,470 0HMI/4W 


Qt 


3SSS41 


1 


TtWMMor, 2N4401 




98718 




Waikar, Flat 


R48 

R49 






•• " R18 


an-30 


386470 


20 


8t<»p.W*» 




346370 




Crjatd AMamUiy 










R50 






" •' R46 




340780 


6 


OMaori 












408961 




Ckhia AMmUy 


R52 


315948 


1 


S««iitar.lOOOHMl/4W 




408916 


2 


SMM 










RS3 






Sub«mR24 




406906 


1 


aitaU.Kqrtop 




162898 


37 




R66-87 






" " R19 




406019 


1 


Bk 




110748 


27 


Waab«. Lock 


R68 






SUBtMR31 


, 1 


406927 


1 


te 




135011 


27 


WatlMT. Flat 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 



5. PARTS — KD (Contd) 
410566 and 410599 Circuit Card 



O 



CO 
CO 



s 




410566 Circuit Card 



OESIG. 


PART 
NO REO 


\ 


OCSCRI^TIOW 


Rl 


313948 


1 


RESISTOR, lOOA I/4W 










CI 


405324 


3 


CAPACITOR ..IMFO SOV 


C2 






SAME AS CI 


C3 






SAME AS CI 










Tl 


4036Sa 


2 


TRANSFORMER 


T2 






SAME AS Tl 










RFC 1 


403930 


3 


CMOKE . R.F. 


HFC 2 






SAME AS RFC 1 


HFC 3 






SAME AS RFC 1 












403611 


9 


RECEPTACLE 




405923 


1 


CA9CE ASSEMBU 




409S99 


1 


CIRCUIT BOARD 



410590 Circuit Card 



REF 
OESIG. 


PART 
HO R£0 


Y 


0ESC*»»RTIOM 


HI 


315948 


1 


RESISTOR. lOOA I/4W 










Ck 


405324 


3 


CAPACITOR.. IMFO SOV 


C2 






SAME AS CI 


C3 






SAME AS CI 










Tt 


4036S8 


2 


TRANSFORMER 


T2 






SAME AS Tl 










RFC 1 


405930 


3 


CHOKE, R.r. 


HFC 2 






SAME AS RFC 1 


HFC 3 






SAME AS RFC 1 












403611 


9 


RECEPTACUE 




405923 


1 


CASue ASSEMBLY 




409S99 


1 


CIRCUIT BOARD 



6. SUBASSEMBLY IDENTIFICATION -- RO 

NOTE ; The number indicated in 
parentheses a£ter each assembly 
designates the page covering the 
disassembly /reassembly procedures . 



401161 
COVER 
(5-141) 




KEYTOPS (5-141) AND 
KEYSWrrCHES (5-141 and 5-142) 



-402045 
CABLE ASSEMBLY 
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7. DISASSEMBLY/REASSEMBLY -- RO 



401161 Cover 



Remove two 184056 screws 
w/lockwashers mounting cover 
to key switch bracket. 




Keytops 

Grasp key top using thumb and 
index finger. 

(D Exert upward force until 
key top releases. 

CAUTION : BLOCKING KEYTOPS ARE NOT 
THE SAME ON THE FRONT AND REAR SIDE 
AND MUST BE ASSEMBLED WITH THE 
PROPER ORIENTATION. 



Toward 
REAR 



Edge of Opcon 



\ 



Toward 
FRONT 



Edge of Opcon 



Profile of Blocking Keytop 
Keyswitches 

•Remove 401161 cover (see above). 
•Remove keytops (see above). 




In reassembly of blocking keytops, 
position blocking keytop over switch 
housing until ridges are retained by 
notches in switch body. 



402046 
COVER 




402049 
COVER 




^402050 
RECEPTACLE HOUSING 



Remove two 152893 screws, 110743 
lockwashers and 3599 nuts. Remove 
402050 receptacle housing and 402046 
cover. Unsnap 401149 connector from 
bracket. 



D Remove ten 151152 screws, 
110743 lockwashers and 125011 
flat washers. Remove 402049 
cover. 



359, 5-142 

F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 
7- DISASSEMBLY/REASSEMBLY -- RO (Contd) 



©Remove two 184056 screws w/lockwashers 
securing keyswitch channel. 




402045 
CABLE ASSEMBLY 



CHANNEL 



CHANNEL 



\ 




402045 
CABLE ASSEMBLY 



346241 
INSULATOR 



©Remove solder from terminal pins 
securing cable leads and jumpers, 
and remove insulator. 



CAUTION : USE A LOW WATTAGE SOLDERING 
IRON (AVOID PROLONGED CONTACT WITH PINS) 
ALONG. WITH A DESOLDERING TOOL TO PREVENT 
DAMAGE TO CABLE LEADS. 



® Place 346257 tool over keyswitch 
and press downward. When toal 
bottoms and embossed projections 
snap into notches on keyswitch, 
squeeze and pull back on tool to 
lift keyswitch out. 



KEYSWrrCH 



NOTE : The tool tines must pass 
between keyswitch housing and 
inside of channel tines. 

In reassembly, insert new keyswitch, 
observe position of locating lug, and 
press keyswitch into channel. Switch 
must snap fully into front and rear 
channel tines. Before resoldering, 
replace insulator, hold keyswitch in 
place and re solder. 




CHANNEL 
TINES 



TERMINAL 
PINS 
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8. PARTS — RO 



PIN 



^ 1 



-— 4- 



W.BL 



BR 



-—4. 







INDICATOR 


PUSH ROD 


KEYTOP DESCR 


SWITCH NO. 


HOLDER COLOR 


COLOR 


OPT II 


346214 


White 


PURPLE 


TEST 


346215 


Light Gray 


PURPLE 


PARITY ERROR 


346213 


Light Gray 


BLUE 


TERM READY 


346212 


White 


BLUE 



—4 



BL 



*-4. 



W 



-i-a 



BK 



NOTE ; Early design key- 
switches have the part 
number stamped on the 
key switch housing. 



PART NO. 


KEYTOP DESCR 


346124 
346125 
346126 
346127 


OPT II 

TEST 

PARITY ERROR 

TERM READY 



401161 



340701 (Blocking) 



3599 (2) 



410743 (2) 
•42823 (2) 





INDICATOR 
HOLDER 

KEYSWITCH 

W/INDICATOR 

(See chart) 



y^ 402045- 



401144 



401149 



i^l£B-:-:r-r< 



341648(9) 




n- 



110743(5) 
152893 (2) 



402049 
125802 (5) 

151152(5) 



402046 
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F. DISASSEMBLY/REASSEMBLY AND PARTS (Contd) 



9. COMPONENT PARTS LIST -- 


KD AND 


RO 






NOTE: 


When ordering parts. 


prefix 


each number with the 


letters " 


'TP". 


Part 


Description and 


Part 


Description and 


Part 


Description and 


Number 


Page Number 


Number 


Page Number 


Number 


Page Number 


2191 


Lockwasher 129,132, 


171567 


Capacitor, .005 MFD 


315%1 


Resistor 8.2K OHM 




133,135,137,143 




137,138 




136 


2539 


Nut, 3/8-32 Hex 143 


171580 


Resistor, 470 OHM 


315976 


Capacitor, 470 PF 


3598 


Nut, 640 Hex 129, 




136 




136 




133,135,137,138 


177108 


Diode 136,137,138 


315989 


Resistor 136,137, 


3599 


Nut, 440 Hex 129, 


180904 


Tab, Terminal 129,135 




138,139 




133,141,143 


181240 


Screw w/Lockwasher, 


318801 


Resistor, 47000 OHM 


6800 


Screw, 6-40 Shoulder 




640x3/16 Hex 134, 




137,138,139 




143 




136,139 


318802 


Resistor, 220 OHM 


7002 


Washer, Flat 137 


181618 


Capacitor, .01 MFD 




137,138 


42823 


Washer, Flat 143 




137,138 


320026 


Resistor, 3.9KOHM 


92260 


Washer, Lock 137,138 


182516 


Resistor, 91 OHM 




137,138 


98718 


Washer, Fiat 130,131, 




136 


320273 


Resistor, 7.5 OHM 




139 


184043 


Resistor, 800 OHM 




139 


107116 


Lockwasher 125,129, 




136 


320275 


Resistor, 10000 OHM 




132,133,135 


184056 


Screw w/Lockwasher 




136,137,138,139 


110743 


Lockwasher 124,129, 




640x1/4 Hex 124, 


320276 


Resistor, lOK OHM 




134,135,136,139,141, 




132,141,142,143 




139 




143 


197464 


Diode 136,137,138, 


321213 


Resistor 136,137, 


119649 


Ring, Retaining 132 




139 




138,139 


121243 


Clamp, 3/16 ID Cable 


198670 


Screw w/Lockwasher, 


321507 


Resistor, 1.8K OHM 




135,137 




640x5/16 Hex 129, 




137,138 


125011 


Washer, Flat 124,129, 




135 


- 321508 


Resistor, 100000 OHM 




133,135,136,139,141 


199015 


Capacitor, .22 MFD 




139 


125258 


Spring 132 




137,138 


323148 


Resistor, 18,000 OHM 


125802 


Washer, Flat 143 


300092 


Resistor 6.8K OHM 




136,139 


129852 


Resistor, 2,200 OHM 




137,138,139 


323606 


Diode 136,139 




137,138 


300102 


Diode 136,137,138 


323725 


Resistor, 27 .4K OHM 


137302 


Capacitor 136 


300256 


Capacitor, .001 MFD 




137,138 


137440 


Resistor, 1,000 OHM 




137,138 


324144 


Transistor 136,137,138 




139 


305821 


Capacitor, .1 MFD 


324903 


Resistor, 7.5K OHM 


137442 


Resistor, 1500 OHM 




136,137,138 




137,138 




136,137,138 


305876 


Resistor, 35.7K OHM 


324908 


Resistor, 30.1K OHM 


137603 


Resistor, 510 OHM 




137,138 




137,138 




139 


310921 


Capacitor, .022 MFD 


325034 


Capacitor 137,138 


148832 


Capacitor, .47 MFD 




139 


325077 


IVansistor 139 




137,138 


310923 


Capacitor, .39 MFD 


325163 


Connector 137,138 


151152 


Screw, 6-40 x 3/16 




139 


326553 


Spacer 137,138 




Hex 141,143 


310929 


Capacitor, 1 J& MFD 


326573 


Resistor 136,137,138, 


151346 


Screw, 6-40x3/8 Fil 




137,138 




139 




133,143 


315939 


Capacitor, .002 MFD 


326602 


Resistor, 360 OHM 


151631 


Screw. 6-40 x 5/16 




139 




137,138 




Hex 137,138 


315946 


Coraiector 136 


326751 


Resistor, 22 OHM 


151632 


Screw, 640x3/8 


315948 


Resistor, 100 OHM 




136,137,138 




Hex 137 




137,138,139,140 


326823 


Circuit, Integrated 


151722 


Screw, 640x3/16 


315951 


Resistor, 560 OHM 




137;13a 




Hex 125,132,133 




136 


326846 


Circuit, Integrated 


152893 


Screw, 6-40 x 1/4 


315954 


Resistor 139 




137,138 




Hex 124,129,134, 


315957 


Resistor, 3300 OHM 


326852 


Circuit, Integrated 




135,136,139,141, 




139 




136,137 




143 


315959 


Resistor, 4700 OHM 


326853 


Circuit, Integrated 


170282 


Nut, 6-40 Hex 132 




136,137,138,139 




137,138 
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Part 


Description and 


Part 


Description and 


Part 


Description and 


Number 


Page Number 


Number 


Page Number 


Number 


Page Number 


328783 


Resistor 137,138 


340777 


Bumper 130,131, 


401145 


Latch, Left Cover 


328785 


Resistor 136,139 




136,139 




132 


330640 


Resistor, 150 OHM 


341075 


Resistor 136 


401146 


Latch, Right Cover 




137,138,139 


341089 


Crystal 137,138 




132 


330641 


Resistor 139 


341091 


Transistor 136,137, 


401149 


Connector 129,141, 


330645 


Resistor, 560, 000 




138 




143 




OHM 136 


341097 


Keyswitch, Combina- 


401161 


Cover 140,141,143 


333241 


Transistor 137,138, 




tion 130,136 


401733 


Capacitor 137,138 




139 


341622 


Capacitor 137,138 


401734 


Diode 137,138 


333407 


Resistor, 620 OHM 


341648 


Terminal 143 


401735 


TVansistor 137,138 




"137,138 


342236 


Qrcuit, Integrated 


401737 


Inductor 137 


333410 


Resistor 137,140 




139 


402044 


Bracket 143 


333411 


Resistor 136 


342244 


Circuit, Integrated 


402045 


Cable Assembly 


333416 


Resistor 137,138 




139 




140,142,143 


333417 


Resistor 137,138 


342280 


Qrcuit, Integrated 


402046 


Cover 141,143 


333481 


Capacitor 137,138 




139 


402049 


Cover 141,143 


333482 


Capacitor 137,138 


342288 


Logic Assembly 136 


402050 


Housing, Receptacle 


333727 


Capacitor 136,139 


342289 


Amplifier 136 




141,143 


333736 


Diode 136,137,138 


342506 


Logic Assembly 136 


402255 


Pan 123,124,125, 


334665 


Diode 136 


342553 


Logic Assembly 136 




128,129,135 


335622 


Resistor 137,138 


346124 


Keytop 143 


402256 


Plate 124 


335800 


Capacitor 136 


346125 


Keytop 143 


402257 


Housing, Receptacle 


336470 


Strap 136,137,138, 


346126 


Keytop 143 




135 




139 


346127 


Keytop 143 


402258 


Bracket 135 


336810 


Plate, Identification 


346212 


Keytop 143 


403611 


Recqptacle 140 




135 


346213 


Keytop 143 


403658 


Transformer 140 


336948 


Capacitor 136 


346214 


Keytop 143 


404027 


Driver 139 


337330 


Capacitor 136 


346215 


Keytop 143 


405324 


Capacitor 136,137, 


337336 


Capacitor 137,138 


346238 


Capacitor 136,139 




138,139,140 


337871 


Plate, Identification 


346241 


Insulator 142,143 


405688 


Diode 139 




135 


346257 


Extractor, Keyswitch 


405800 


Filter 135 


339002 


Circuit, Integrated 




128,142 


405870 


Cap 130,131,136, 




136 


346260 


Extractor, Keytop 126 




139 


339408 


Circuit, Integrated 


346261 


Sink, Heat 136 


405906 


Shield, Keytop 127, 




137,138 


346262 


Sink, Heat 136 




128,134,136,139 


339601 


Circuit, Integrated 


346263 


Sink, Heat 136 


405908 


Plate 132,133 




137,138 


346264 


Sink, Heat 136 


405909 


Frame, Front 134, 


33%02 


Circuit, Integrated 


346270 


Post 137,138 




136 




137,138 


346271 


Sink, Heat 136 


405910 


Frame, Rear 134,136 


339716 


Circuit, Integrated 


346291 


Spacer 143 


405911 


Frame, Left 134,136, 




137,138 


346311 


Bumper 137,138 




139 


340701 


Keytop 143 


346351 


Capacitor 139 . 


405912 


Frame, Ri^t 134, 


340720 


Keyswitch, Basic 130, 


346370 


Crystal 139 




136,139 




131,136,139 


346394 


Diode 139 


405913 


Rail 126,130,131, 


340721 


Keyswitch, Repeat 


401000 


Capacitor 137,138 




136,139 




130,131,136,139 


401066 


Resistor 137,138 


405914 


Spring 130,131, 


340722 


Keyswitch, Latching 


401067 


Resistor 1^7,138 




136,139 




130,131,136,139 


401100 


Cover 123,124, 


405915 


Shield 139 


340730 


Channel 130,131, 




126.128 


405919 


Bar 127,134,136, 




136,139 


401136 


Plate, Spring 132 




139 


340731 


Channel 143 


401139 


Post, Spring 132 


405920 


Spacer 130,131, 


340762 


Housing 130,131, 


401141 


Latdi, Left Plate 




134,136,139 




136,139 




132,143 


405921 


Spacer 130, 131, 


340764 


Spring, Compression 


401142 


Latch, Right Plate 




136,139 




127,130,131,136,139 




132,143 


405922 


Spacer 130,131, 


340767 


Keytop Assembly 127 


401143 


Screw, 6-40 X 11/32 




136,139 


340770 


Guide 130,131,136, 




Shoulder 132 


405923 


Cable Assembly 




139 


401144 


Spring 132,143 




135,140 



359, 5- 


•1^6 












F. DISASSEMBLY/REASSEMBLY AND PARTS 


(Contd) 




9. COMPONENT PARTS LIST - 


- KD AND 


RO (Contd) 






Part 


Description and 


Part 


Description and 


Part 


Description and 


Number 


Page Number 


Number 


Page Number 


Number 


Page Number 


405924 


FiUer 136,139 


406703 


Support, Right 133 


410051 


Card, Qrcuit 123, 


405925 


Keyswitch, Indicator 


406704 


Support, Left 133 




130 




130,131,136,139 


406959 


Extractor 127 


410059 


Card, Circuit 134, 


405926 


Cable Assembly 123, 


408%1 


Cable Assembly 




136 




125,129,137,138 




139 


410074 


Card, Grcuit 123, 


405927 


Bar 127,134,136, 


408962 


Keyswitch 131,139 




128,137,138 




139 


408976 


Frame, Front 134, 


410086 


Card Circuit 123 


405930 


Choke, R.F. 140 




139 


4100% 


Card, Qrcuit 131, 


405931 


Cover Assembly 


408977 


Frame, Rear 134, 




134,139 




123,129,135 




139 


410566 


Card, Circuit 123, 


405999 


Spacebar 126,139 


409054 


Board, Circuit 136 




129,140 


406618 


Spring 132 


409055 


Board, Circuit 137, 


410590 


Card, Circuit 140 


406699 


Plate, Nut 133 




138 


410599 


Card, Qrcuit 123, 


406701 


Support, Right 143 


409070 


Board, Circuit 139 




129,135,140 


406702 


Support, Left 143 


409599 


Board, Circuit 140 
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